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1.  PROJECT  DESCRIPTION 


1 . 1  INTRODUCTION 


This  is  the  Final  Environmental  Inpact  Statement  for  the 
constructicm  and  operation  of  an  electric  generating  station 
to  be  located  near  Lake  City,  Pennsylvania. 

1.2  THE  APPLICANT 

Pennsylvania  Electric  Conpany  (PENELEC) ,  is  an  electric 
public  utility  incorporated  in  Pennsylvania.  Its  head¬ 
quarters  are  at  1001  Broad  Street,  Johnstown,  Pennsylvania, 
15907. 

PENELEC  is  a  subsidiary  of  General  Public  Utilities  Corpor¬ 
ation  (GPU) .  The  other  utility  subsidiaries  of  GPU  are 
Metropolitan  Edison  Company,  a  Pennsylvania  corporation; 
and  Jersey  Central  Power  and  Light  Conpany  and  New  Jersey 
Power  and  Light  Conpany,  which  are  New  Jersey  corporations. 
These  four  companies  conprise  the  GPU  System,  the  bulk  pcwer 
facilities  of  which  are  planned  and  operated  on  a  fully 
integrated  basis.  Since  electric  generating  capacity  is 
planned  to  meet  system  requirements,  the  need  for  the  in¬ 
stallation  at  Lake  City  must  be  examined  in  relation  to  GPU 
System  requironents  and  costs,  as  well  as  to  those  of  PENELEC. 

PENELEC  and  the  other  GPU  subsidiaries  are  manbers  of  the 
Pennsylvania-New  Jersey -Mary land  Interconnection  (PJM)  in 
which  there  is  both  coordinated  planning  and  coordinated 
operation  of  major  generating  and  transmission  facilities. 
PENELEC  is  also  interconnected  with  several  utilities  outside 
of  PJM. 

Figure  1-1  is  a  map  of  the  service  areas  and  transmission 
lines  of  the  GPU  System  and  of  the  principal  transmission 
lines  of  its  neighbors.  The  area  served  by  PENELEC  is  shown 
in  yellow. 

Figure  1-2  is  a  map  locating  the  proposed  plant  on  the  Lake 
Erie  shore  west  of  Erie  in  the  PEJffiLEC  Northwestern  Division. 

1.3  THE  APPLICANT’S  PRODUCT 

The  principal  business  of  PENELEC  is  the  production,  purchase, 
transmission  distribution,  and  sale  of  electricity.  At  the 
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end  of  1971,  PENELEC  had  approximately  458,000  electric 
customers.  It  also  furnishes  steam  heat  service  in  Erie, 
Pennsylvnia. 

1.3.1  IVhy  the  Product  Must  be  Made  Available 

The  use  of  electric  energy  in  the  area  served  by  PENELEC 
has  steadily  increased  (as  indicated  in  Tables  1-1, 1-2,  and 
1-3)  and  a  comoarable  rate  of  increase  is  expected  during 
the  next  few  years.  The  Lake  City  station  capacity  is 
needed  to  meet  these  expected  demands. 

1.3. 1.1  Demand/Supply  Forecast 

In  the  following  tabulations  there  are  shown  the  forecast 
demands  and  planned  capacity  additions  from  1972  to  1980 
for  the  following  areas: 

Table  1-1  Northwestern  Division  of  PENELEC  -  the  area 
around  Erie,  Pennsylvania  (as  shoviTi  in 
Figure  1-1),  v»hich  is  the  area  primarily 
served  by  the  proposed  facilities. 

Table  1-2  The  whole  of  the  PENELEC  (applicant's)  Systan. 

Table  1-3  The  vdiole  of  the  GPU  System. 

These  tabulations  make  it  evident  that  there  is  a  present 
deficiency  of  generation  in  the  Erie  area,  which  will  grow 
by  1974  to  an  amount  conparable  with  the  capacity  of  the 
proposed  ncminal  250MIV  installation. 

There  is  also  an  expected  continued  groirth  in  PENELEC  and  GPU 
which  requires  the  installation  of  substantial  amounts  of 
capacity  in  addition  to  the  nominal  250MIV  proposed  unit. 

In  each  of  the  above  tabulations,  the  forecast  maxiuum  loads 
have  been  increased  by  a  20  percent  alliance  for  reserve 
capacity.  This  reserve  is  a  GPU  System  requirement  and  is 
strictly  applicable  only  to  the  maximum  summer  loads  of  GPU, 
this  being  the  basis  of  generating  capacity  planning  required 
by  the  participation  of  GPU  in  PJM.  Because  of  diversity 
among  areas  and  among  the  companies  in  GPU,  the  separate 
reserve  requirements  are  at  times  more  or  less  than  this  20 
percent  rate.  The  use  of  a  20  percent  reserve  has  also  been 
endorsed  by  the  Pennsylvania  Public  Utility  Commission  (FUC) 
and  the  Federal  Power  Commission. 

1.4  OVERALL  PROJECT  DESCRIPTION 

1.4.1  The  Site 

The  Lake  City  Combined  Cycle  Power  Plant  will  be  located  in 
Girard  To\>7iship  about  twelve  miles  southwest  of  Erie,  Penn¬ 
sylvania,  along  the  southern  shore  of  Lake  Erie  one  mile  west 
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TABLE  1-1 


PENELEC 

NORTHl-reSTERI^  REGION 
LOADS  &  scheduled  CAPACITY 


LOADS  (M\0 


Winter 

Peak 

Winter 

Peak  +  20% 

Installed 
Capacity  (JUV] 

1966 

284 

341 

118 

1967 

294 

353 

118 

1968 

315 

378 

118 

1969 

316 

379 

118 

1970 

375 

450 

118 

1971 

349 

419 

118 

1972 

383 

460 

187 

1973 

408 

490 

187 

1974 

436 

523 

439 

1975 

466 

559 

439 

1976 

498 

598 

439 

1977 

533 

640 

439 

1978 

569 

683 

439 

1979 

609 

731 

439 

1980 

650 

780 

439 
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TABLE  1-2 


1966 

1152 

1967 

1237 

1968 

1328 

1969 

1493 

1970 

1645 

1971 

1638 

1972 

1805 

1973 

1925 

1974 

2060 

1975 

2205 

1976 

% 

2360 

1977 

2525 

1978 

2700 

1979 

2890 

1980 

3090 

Installed 
Capacity  (MV) 

1288 

1232 

1232 

1766 

1814 

1880 

2068 

ini 

2452 

2678 

2998 

3138 

3138 

3468  3238 

3708  3458 


PEUELEC  PROJECTED  LOADS 
AND  SCHEDULED  CAPACITY 

_ _ LOADS  (Mtf) 

Winter  Winter 

Peak  Peak  +  20% 

1384 

1484 

1594 

1792 

1974 

1966 

2166 

2310 

2472 

2646 

2832  m 
3030 
3240 
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TABLE  1-3 


GPU  SYSTEM  PROJECTED  LOADS 
AND  SCHEDULED  CAPACITY 


LOADS  CMWl 


Summer 

Peak 

Summer 

Peak  +  20% 

Installed 

Capacity 

1966 

2921 

3505 

3111 

1967 

3061 

3673 

2791 

1968 

3540 

4248 

2973 

1969 

3868 

4642 

3407 

1970 

4071 

4885 

4585 

1971 

4363 

5236 

5171 

1972 

4934 

5921 

5438 

1973 

5379 

6455 

6228 

1974 

5863 

7036 

7093 

1975 

6377 

7652 

8168 

1976 

6954 

8345 

8503 

1977 

7583 

9100 

9056 

1978 

8269 

9923 

10126 

1979 

9022 

10826 

10642 

1980 

9851 

11821 

11737 

CMhO 
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of  the  town  of  Lake  City.  The  plant  site  consists  of  639 
acres  and  is  bounded  by  the  lake  shore  on  the  north,  Elk 
Creek  on  the  east,  and  Lake  Road  (Route  5)  on  the  south. 

The  actual  location  of  this  plant  will  be  near  Elk  Creek 
on  the  northern  part  of  the  site. 

That  portion  of  the  site,  adjacent  to  Lake  Erie  and  Elk 
Creek,  is  wooded  with  the  remaining  portions  being  open 
farm  land.  The  terrain  is  gently  rolling  except  along  the 
lake  shore  and  Elk  Creek  idiich  have  steep  slopes  and  bluffs 
(see  Figure  1-3). 

1.4.2  The  Generation  Method 

The  Lake  City  Plant  will  be  a  combined  cycle  plant  and  the 
electricity  produced  from  this  plant  will  be  generated  by 
three  hydrogen  cooled  electrical  generators. 

This  type  of  generator  will  not  be  a  new  innovation,  but 
the  me;thod  used  to  drive  these  generators  will  differentiate 
this  design  from  the  conventional  power  plant. 

The  pri:ne  mover  of  the  Lake  City  Plant  will  consist  of  2 
Westinghouse  W-SOIB  industrial  combustion  turbines,  2  pre¬ 
engineered  waste  heat  boilers,  1  steam  turbine,  1  condenser, 
and  3  electrical  generators,  plus  the  normal  array  of  sup¬ 
porting  systems.  Two  of  the  above  generators  will  be 
coupled  to  the  cold  end  of  the  two  combustion  turbines  and 
each  combustion  turbine  will  turn  its  respective  generator 
at  3600  rpra.  The  output  of  each  unit  will  be  controlled  by 
metering  the  required  amount  of  fuel  to  the  combustion 
chambers  of  the  combustion  turbines. 

Under  normal  operating  conditions,  the  exit  gas  temperature 
from  the  combustion  turbine  will  be  approximately  950F  as  it 
flows  through  the  exhaust  ducting.  This  gas  will  be  fired 
for  the  second  time  as  it  flows  through  the  auxiliary  duct 
burners  and  will  raise  the  gas  tenperature  to  the  level  of 
12nnF.  This  hot  gas  will  be  exhausted  through  the  heat 
recovery  steam  generator  package  and  out  through  the  stacks. 
However,  in  this  process,  a  large  percentage  of  the  heat 
energy  in  the  exhaust  will  be  removed  from  the  gas  and  this 
energy  will  be  used  for  generating  steam  to  drive  the  steam 
turbine.  A  third  electrical  generator  will  be  coupled  to 
the  steam  turbine  and  will  also  operate  at  3600  rpm. 

The  output  from  these  three  generators  will  constitute  the 
gross  output  from  this  plant.  The  output  from  this  plant 
will  vary  from  245MI''  to  295MIV  due  to  variations  in  ambient 
air  temperature  and  pressure.  This  particular  behavior  is  an 
inherent  characteristic  of  the  coirbustion  turbine.  The  plant 
wastes,  discussed  quantitatively  in  Section  3  and  Appendix  C, 
are  referenced  to  the  gross  output  and  will  not  be  subject  to 
significant  variation.  However,  as  the  generator  load  is 
reduced,  the  waste  quantities  will  be  correspondingly  reduced. 
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1.4.3  The  Cooling  Scheme 


The  main  cooling  duty  in  the  plant  will  be  the  condensation 
of  the  exhaust  steam  from  the  steam  turbine.  There  will  also 
be  a  requirement  for  cooling  the  oil  in  circulation  in  the 
steam  turbine-generator  and  the  hydrogen  gas  in  the  generator 
together  with  some  other  miscellaneous  small  requirements. 

This  cooling  will  be  effected  in  a  closed  recirculating  cool¬ 
ing  loop  consisting  of  an  evaporative  mechanical  draft  cooling 
tower  and  a  system  of  puii5)s  which  will  pump  from  the  water 
basin  at  the  cooling  tower  to  the  plant,  through  the  equip¬ 
ment  constituting  the  heat  load  and  back  to  the  cooling  tower. 

There  the  water  will  be  cooled  by  the  flowing  current  of  air 
induced  by  the  fan  on  the  cooling  tower.  In  cooling  there 
will  be  an  evaporation  of  some  water  to  the  air  and  an  elevation 
of  the  air  temperature.  This  evaporation  will  be  in  the  order 
of  1400  gpm  and  must  be  replaced  with  make  up  from  the  lake. 

The  evaporation  will  have  the  further  effect  of  concentrating 
the  salts  which  are  present  in  the  make  up  from  the  lake  and 
consequently  there  will  have  to  be  a  continuous  blowdown  of 
the  water  from  the  closed  cooling  loop  to  maintain  the  con¬ 
centration  within  acceptable  limits.  The  amount  of  this 
blowdown  will  vary  with  the  salt  content  in  the  lake  at  the 
time  but  it  is  not  expected  to  exceed  1400  gpm. 

The  heated  plant  blowdown  will  be  conveyed  to  the  point  of 
discharge  14  ft  -  1  in.  below  the  lake  low  water  level  by  means 
of  a  submerged  outfall  located  100  ft  beyond  the  submerged  intake 
and  plug  and  consists  of  a  long  pipe  and  a  multiport  diffuser.  The 
diffuser  will  be  essentially  a  manifold  with  a  twofold  purpose; 

a.  To  distribute  the  plants  blowdown  effluent  over  a 
wide  area. 

b.  To  dilute  the  effluent  into  the  cooler  receiving  lake 
water  by  turbulent  mixing. 

A  further  heat  dissipation  requirement  will  arise  from  the 
need  for  maintaining  a  cooling  air  supply  to  the  combustion 
turbine  blading.  Some  air  heated  in  the  course  of  conpression 
will  be  taken  from  the  main  engine  compressor  discharge  and 
passed  over  a  finned  tube  heat  exchanger  before  being  ducted 
into  the  combustion  turbine.  The  hot  discharge  air  from  the 
exchanger  will  pass  to  the  atmosphere. 

1.4.4  The  Transmission  Link  with  Existing  Lines 

The  transmission  link  will  be  a  single  circuit  115  kv  overhead 
line  leaving  the  main  power  transformer  bus  structure  and 
terminating  at  a  new  substation.  This  new  substation  will  be 
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constructed  to  connect  the  new  unit  into  the  existing  115  kv 
transmission  line  crossing  the  southeast  comer  o£  the  site. 

No  new  transmission  lines  leaving  the  site  will  be  required 
for  the  proposed  station. 

1.4.5  Delivery  and  Storage  of  Fuel 

The  fuel  used  in  both  the  combustion  turbines  and  the 
auxiliarv'  burners  of  this  combined  cycle  plant  will  be  ASTM 
No.  2  fuel  oil.  This  fuel  is  presently  planned  to  be  de¬ 
livered  to  the  site  either  by  tank  trucks  or  by  railroad 
tank  cars.  Once  this  fuel  arrives  at  the  site,  it  will  be 
unloaded  and  stored  in  a  tank  farm  which  consists  of  two  tanks. 
These  tanks  will  be  48  ft  in  height  by  150  ft  in  diameter  with 
a  capacity  of  6,080,000  gallons  each. 

These  tanks  wall  be  equipped  wdth  cone  roofs  and  internal 
floating  covers.  The  cone  roof  will  be  necessary  for  weather 
protection.  The  floating  internal  cover  will  be  used  for 
eliminating  vapor  emissions. 

1.4.6  The  Anticipated  Life  of  the  Project 

All  the  conventional  supporting  conponents  in  this  station  will 
be  designed  for  a  normal  30  year  life  span.  The  two  Westing- 
house  W501B  canbustion  turbines  will  be  guaranteed  for  24,000 
hours  of  normal  operation  at  base  load  or  equivalent  between 
major  overhaul. 

1.5  PROJECT  SCHEDULES 

1.5.1  Permit  Requirements 

Prior  to  construction  and  operation,  applications,  reports, 
and  plans  have  been  submitted  to  tjie  following  regulatory 
agencies  for  approval: 

*  • 

Federal  Government 


U.  S.  Amy  Corps  of  Engineers:  Permit  to  Work  in  Navigable 
Waters 


Federal  Environmental  Protection  Agency:  Permit  to  Discharge 
in  Navigable  Waters 


Commonwealth  of  Pennsylvania 

Department  of  Environmental  Resources 

Bureau  of  Air  Quality  and  Noise  Control 
Division  of  .Abatement  and  Compliance: 

Application  for  Plan  .Approval  Prior  to  Construction 
or  Modification  of  Combustion  Units  other  than  Incinerators 
(Permit  #25-306-006  Received) 
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Bureau  of  Water  Quality  Management 
Division  of  Industrial  Wastes  and 
Division  of  W'ater  Supply  and  Sewage: 

Application  for  Water  Quality  Management  Permit 
Pollution  Incident  Prevention  Plan 
(Permit  #2572205  Received) 

Division  of  Dams  and  Encroachments: 

Application  for  Permit  to  Construct 
(t’ermit  ^20200  Received) 

Department  of  Labor  and  Industry 

Bureau  of  Occupational  and  Industrial  Safety 
Approval  of  Plans  and  Specifications  Prior  to  Construction 
Boiler  Division  Approval  Received  11/11/72 
Building  Division  Approval  Received  11/19/72 
Bureau  of  Fire  Prevention 
Pennsylvania  State  Police 
Fuel  Storage  Permit 
(Permit  #173,290  Received) 

Pennsylvania  Fish  Coiranission 
Blasting  Permit 

Department  of  Highways 
Access  Road  Permit 
(Permit  #P-164492 Rece ived ) 


Public  Utility  Conmission 
Certificate  of  Convenience 
(Application  Docket  #97219 


Decision  rendered  8/21/72) 


Erie  County  Department  of  Health 
Division  of  Environmental  Health 
Application  for  Sewage  Disposal  System 
(^ceived  -  #163971) 


1.5,2  Construction  Schedule 


The  preliminary  construction  schedule  estimates  that  Lake 
City  Station  will  require  31  months  to  build.  The  estimated 
cost  for  this  proposed  project  herein  described,  including 
interest  during  construction  and  excluding  substation  costs, 
is  $51,303,000.00 

1.6  SPECIFIC  DESCRIPTIONS 

1.6.1  Construction  and  Installation  Phase 


1.6. 1.1  Site  Preparation 

Major  site  preparation  for  the  proposed  facility  was  scheduled 
to  begin  in  the  fall  of  1972.  Site  survey  and  core  boring 
investigations  began  in  March  1972. 

These  site  preparations  include  general  categories  as  follows: 

a.  Clearing  and  grubbing 

b.  Earthmoving 
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c.  Installation  of  drainage  facilities 

It  is  anticipated  that  tree  and  similar  plant  matter  disposal 
will  be  either  by  burning  or  by  chipping  methods.  There  will 
be  a  disposal  problem  for  those  trees  too  large  to  chip. 
Burning  will  be  utilized  if  permitted  by  the  regional  repre¬ 
sentative  of  the  Coimonwealth  of  Pennsylvania,  Department  of 
Environmental  Resources.  Othenvise  this  plant  matter  will  be 
disposed  of  in  an  off -site  sanitarv'  landfill. 

Earthmoving  will  be  performed  in  order  to  provide  an  ac¬ 
ceptable  area  upon  which  to  build  the  various  plant  con5)onents. 

During  the  site  preparation  phase  a  permanent  storm- water 
drainage  system  will  be  installed.  This  system  will  consist 
of  concrete  catch  basins  interconnected  with  corrugated  metal 
pipe.  The  portions  of  the  storm  drainage  system  which  will 
intercept  sediment,  oil,  and  chemical  contaminated  drainage 
will  be  connected  to  sediment-oil  interceptors  or  chemical 
treatment  basins. 

This  system  will  be  operational  early  in  the  construction 
phase.  Therefore  this  system  will  be  used  to  assist  in  the 
control  of  sediment  in  the  storm  drainage  that  occurs  as  a 
result  of  construction  operations. 

The  system  Hill  be  sized  to  convey  the  storm  waters  from  a 
major  storm,  and  will  enploy  the  Rational  Method  for  computing 
the  maxiimim  storm  runoff  quantities. 

The  ultimate  point  of  discharge  for  this  systan  will  be  Lake 
Erie.  Prior  to  stormwater  discharge  into  Lake  Erie,  however, 
sediment,  oil,  and  chemical  contamination  will  have  been 
corrected,  as  described  in  Appendix  C, 

1.6. 1.2  Temporary  Construction  Facilities 

*  «» 

Tenporary  electrical  power  for  construction  will  be  supplied  by 
a  primary  34.5  kv  transfomrer.  Tenporary  secondary  trans¬ 
formers  and  fused  panelboards  will  distribute  construction 
power  as  needed.  Portable  sewage  facilities  will  be  provided 
by  the  owner  during  the  construction  period.  Various  other 
man-made  wastes  will  be  disposed  of  by  the  subcontractors  to 
off-site  locations. 

1.6.1. 3  Permanent  Offshore  and  Shoreline  Facilitios 

1 . 6 . 1 . 3 . 1  Intake  Structure 

The  location  of  the  intake  structure  was  determined  by  the 
lake  bottom  elevation  and  the  navigational  limitations  urposed 
by  the  Corps  of  Engineers.  Figure  1-4  shows  the  location  of 
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the  intake  structure.  The  intake  structure  will  be  located  1200 
feet  N  20°  W  fron  the  shoreline  with  its  highest  point  12  feet 
below  late  low  water  level  at  elevation  556  ft-7in. ,  48  inches 
above  the  lake  bottom  silt  line.  At  depths  greater  than  12  feet, 
the  littoral  drift  becanes  slight  to  negligible. 


Figure  1-5  illustrates  the  intake  structure  design.  Water  from 
the  lake  will  pass  through  a  velocity  cap  equipped  with  fish 
screens  v,hich  will  result  in  a  screen  velocity  of  0.5  fps  and 
a  maximum  water  approach  velocity  before  the  screen  of  0.37  fps. 


The  intake  will  be  formed  by  using  a  60  in.  ID  pipe  tee  covered 
by  a  velocity  cap  to  catise  horizontal  flow  which  fish  can  sense 
and  take  action  to  escape.  On  the  end  opposite  to  the  water 
outlet,  a  removable  plug  will  be  installed  for  the  dual  purpose 
of  facilitating  maintenance  operations  and  possible  future 
installation  of  more  intake  tees  for  an  ultimate  two  unit 
operation . 

The  water  outlet  end  of  the  intake  tee  will  convey  the  nakeup 
flow  into  pipe  of  24  in. ID. 

The  intake  pipe  will  be  installed  parallel  to  the  discharge 
pipe  in  a  common  trench.  The  trench  which  will  be  six  feet  in 
width,  will  be  opened  with  explosives.  One  inch  size  gravel 
bedding  material  will  be  placed  in  the  bottom,  before  in¬ 
stallation  of  preasseniiled  pipe  sections.  Then  the  trench 
will  be  backfilled  with  2  in.  size  rock,  12  in.  above  pipe 
crown.  The  remainder  of  the  trench  will  be  filled  with  a 
6  in.  size  rock  to  protect  the  pipe  against  wave  forces  and 
erosion  effects  in  the  shallow  waters. 

The  center  line  of  the  intake  pipe  at  the  intake  structure 
will  be  at  elevation  550  ft- 2  in.  and  will  rise  to  the 
elevation  557  ft-9  in.  at  the  discharge  point  into  the  pump 
house. 

Before  reaching  the  pumo  house,  the  pipe  will  bifurcate  to 
ensure  an  even  flow  approach  to  the  travelling  screens  and 
the  purps. 

Dredging  will  be  required  from  shore  to  the  intake  structure 

but  the  amount  of  dredged  material  will  be  limited  due  to  the 

small  size  of  the  pipe  lines  required.  ^ 

Blasting  will  probably  be  required  at  the  shoreline  and  along 
the  route  of  the  intake  pipe  in  the  lake  bed.  Any  blasting 
in  Lake  Erie  waters  will  be  licensed  by  the  Pennsylvania  Fish 
Commission  and  a  permit  issued  by  the  U.  S.  .Army  Corps  of 
Engineers. 
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1.6. 1.3, 2  Discharge  structure 

The  treated  waste  water  effluent  combined  with  the  cooling 
tower  blowdown  of  the  combined  cycle  plant  will  be  returned 
to  Lake  Erie  by  means  of  a  submerged  multiport  diffuser  pipe. 


The  diffuser  pipe  ivill  be  installed  in  shallow  coastal  waters 
and  will  discharge  beyond  200  yds  from  the  shoreline.  (See 
Figure  1-4) .  It  will  be  designed  to  maintain  the  final 
teiiperature  of  the  diluted  waste  water  effluent  within  2  F 
of  the  surrounding  waters. 

The  tCTperature  difference  between  the  lake  and  the  dis¬ 
charging  water  will  vary  from  10  F  in  the  summer  to  20  F  in 
the  winter.  Figure  1-5  illustrates  the  design  of  the  dis¬ 
charge  system.  The  discharge  system  wdll  consist  of  a  long 
outfall  pipeline  ended  by  a  diffuser  pipe  running  perpen¬ 
dicular  to  the  principal  direction  of  the  lake  currents.  The 
diffuser  pipe  will  have  a  diameter  of  24  in.  and  a  proposed 
length  of  80  ft;  the  outfall  pipeline  will  have  a  maximum 
length  of  1400  ft. 

Tjie  detailed  design  of  this  diffuser  was  arrived  at  based  on 
hydrothermal  analyses  at  10  ft. intervals  along  the  diffuser, 
2-1/2  in.  risears  with  nozzles  of  the  same  diameter 
extend  24  in  above  the  silt  line  at  the  lake 
bottom.  The  nozzles  will  alternate  in  opposite  directions 
perpendicular  to  the  diffuser  pipe  axis.  The  plant  effluent 
flow  consisting  basically  of  cooling  tower  blowdown  will  be 
1400  gpm  and  will  be  discharged  horizontally  from  10  nozzles 
at  a  velocity  averaging  10  fps.  Figure  1-6  describes  the 
thermal  distribution  in  Lake  Erie. 

The  use  of  ten  foot  spacing  between  ports  will  provide  an 
adequate  space  to  avoid  jet  interference,  cross  flow  effects, 
recirculatien  to  re -entrainment  of  warm  water  in  the  jets  or 
heat  return  under  current  direction  changes.  Jet  dilution 
will  increase  when  lake  water  levels  are  higher  than  the 
design  water  level;  the  water  level  chosen  for  design  is  con¬ 
servative  because  it  is  the  lowest  water  level  ever  recorded 
in  the  lake. 

Submerged,  high  velocity  buoyant  jets  will  achieve  in  a  short 
distance  a  low  temperature  rise  in  the  receiving  water  body. 

The  outfall  tenninus  will  be  conposed  of  a  pipe  section  encased 
in  a  ooncrete  block  and  provided  with  a  plug  that  CcOi  be  removed 
in  the  future  to  increase  the  length  of  the  diffuser  in  the 
event  that  a  second  unit  is  installed. 
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1.6. 1.3.3 


Pump  House 


The  required  make-up  water  flow  of  3300  gpm  per  unit  to  be 
pumped  from  Lake  Erie  will  be  supplied  by  means  of  vertical 
wet  pit  pmrps,  each  of  which  will  have  a  design  capacity  of 
5000  gpm  and  a  total  head  of  150  feet.  The  punps  will  be 
provided  with  check  and  shutoff  valves  at  discharge.  In 
order  to  protect  the  puji^s  and  facilitate  maintenance, 
screens  and  stop  logs  will  be  provided  if  found  necessary. 

The  pumps  will  discharge  into  a  common  header  that  will  be 
encased  into  a  concrete  block  outside  of  the  pumo  house. 

1.6. 1.4  Permanent  Onshore  Facilities 

1.6. 1.4.1  .Main  Plant 

The  power  plant  will  be  a  Westinghouse  PACE  260  combined 
cycle  package  unit  ofnominal  250  MIV  rating  enclosed  in  a 
steel  frame  with  an  insulated  steel  siding  building  which 
will  contain  all  equipment  except  fuel  unloading  and  storage 
and  a  mechanical  draft  cooling  tower.  It  will  be  constructed 
on  conventional  pile  supported  mat  type  foundations  which 
will  require  a  minimum  of  excavation. 

1.6. 1.4. 2  Cooling  Tower 

The  cooling  tower  installed  with  the  plant  to  reject  excess 
heat  to  the  atmosphere  wdll  be  a  multi-cell  mechanical  in¬ 
duced  draft  type.  It  will  normally  cool  79,000  gpm  of  cir¬ 
culating  water  20F  and  consume  approximately  1400  gpm  of 
water  as  an  evaporative  loss.  A  concrete  basin  beneath  the 
tower  will  catch  the  water  falling  through  the  tower  fill, 
provide  a  limited  storage  reservoir  for  circulating  water, 
and  form  the  foundation  structure. 

1.6. 1.4. 3  Tank  Farms  and  Fuel  Unloading  Facilities 

The  on-site  fuel  tank  farm  will  consist  of  two  tanks.  Both 
will  be  48  by  150  ft  diameter  tanks  vhich  will  have  a 
capacity  of  6,080,000  gallons  each.  These  tanks  will  be 
interconnected  and  can  be  filled  from  multiple  unloading 
stations  by  tank  trucks  or  by  railroad  tank  cars. 

1.6. 1.4. 4  Switchyard  and  Substation 

The  plant  will  have  two  main  power  transformers  of  approxi¬ 
mately  150  MVA  each  located  adjacent  to  the  turbine  room. 

All  high  side  switchyard  equipment  will  be  located  at  the 
substation.  Four  13.8  kv'  oil  circuit  breakers  and  an  open 
bus  structure  will  feed  the  ti'io  main  transformers  from  the 
combustion  turbine  generators  and  the  steam  turbine  generator. 

The  substation  will  contain  three  115  kn'  oil  circuit  breakers, 
potential  transformers,  and  the  associated  hardware  necessary 


to  connect  the  ne>v  plant  into  the  existing  115  kv  trans¬ 
mission  line. 

1.6. 1.4. 5  Access  Road 

Presently,  this  site  is  accessible  by  means  of  Pennsylvania 
Highvay  Route  5  and  the  Penn  Central  Railroad  tracks  on  the 
southern  border.  An  access  road  into  the  site  will  be  con¬ 
structed  in  accordance  with  the  State  of  Pennsylvania  Depart¬ 
ment  of  Hi^ways  approval.  All  the  materisils  required  for 
the  construction,  operation  and  maintenance  of  this  plant 
will  be  transported  to  the  site  by  either  truck  or  by  railroad. 

1 . 6 . 1 . 4 . 6  Railroad  Spur 

It  is  planned  to  have  a  railroad  spur  enter  the  site  from  the 
existing  Penn  Central  line,  vhich  forms  a  portion  of  the  site's 
southern  boundary.  The  railroad  spur  into  the  site  will  be 
constructed  in  accordance  with  standards  approved  by  the  Penn 
Central  Railroad.  During  the  construction  phase,  this  spur 
will  be  utilized  for  the  delivery  of  large  pieces  of  mechanical 
equipment  such  as  the  combustion  turbine,  steam  turbine, 
associated  electrical  generators,  transformers,  and  cooling 
tower  coirponents.  During  normal  plant  operations,  the  rail¬ 
road  villbe  used  for  fuel  oil  delivery. 

1.6.2  Operation  Phase 

1.6. 2.1  Operational  Plant  Modes 

1 . 6 . 2 . 1 . 1  Pro j  ected  Operation  Schedule 

A  total  of  4,000  hours  per  year  of  intermittent  operation  are 
projected  for  this  plant.  This  is  based  on  up  to  14  hours  of 
use  per  weekday  and  only  occasional  use  on  weekends. 

However,  this  projected  schedule  may  v^ry,  depending  upon  the 
overall  system  demand  for  electricity  and  the  ability  to  ful¬ 
fill  these  demands  by  other  existing  PJM  system  generating 
facilities. 

The  Lake  City  combined  cycle  station  will  consist  of  two 
conhustion  turbines,  two  steam  generator  packages,  one  steam 
turbine,  three  electrical  generators,  one  steam  condenser, 
one  cooling  tower,  plus  other  supporting  conponents.  The 
combustion  turbines  can  be  operated  separately  when  the  steam 
cycle  is  not  available. 

1.6. 2.1.2  Combustion  Turbine  Operation 

Vihen  the  plant  operates  in  a  simple  cycle  Tnode,  it  will 
utilize  one  or  both  of  the  combustion  turbines  to  produce 
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electricity  solely  by  the  generators  directly  coupled  to  the 
shaft  of  each  combustion  turbine.  These  combustion  turbines 
will  have  17  axial  compressor  stages  and  four  turbine  stages, 
all  attached  to  a  conmon  shaft. 

Each  combustion  turbine  will  require  about  633  Ib/sec  of  air 
flow.  This  air  will  be  drawn  in  through  the  inlet  ducts  and 
comnressed  as  it  flows  through  the  various  stages  of  the  com¬ 
pressor.  As  a  result  of  the  energy  added  to  the  air,  the 
pressure  at  the  exit  of  the  con^ressor  will  be  aoproximately 
ten  times  the  ambient  pressure  with  a  corresponding  temperature 
of  about  600 °F. 

The  high  pressure  and  temperature  air  will  then  enter  the 
combustion  chamber  of  the  confcustion  turbine;  and  as  it  flows 
through  the  combustion  chamber,  fuel  oil  will  be  sprayed  into 
the  air  and  burned.  This  process  will  increase  the  gas  teirp- 
erature  even  more,  so  that  the  average  gas  temperature  leaving 
the  combustion  chamber  and  entering  the  turbine  will  be  ap¬ 
proximately  1900°F  during  normal  operation.  This  hot  gas 
will  continuously  flow  through  the  combustion  turbine  to  the  turbine  . 
exhaust;  but  while  doing  this,  the  hot  gas  will  impart  a 
large  portion  of  its  available  energy’  to  turn  the  turbine 
which  in  turn  will  drive  the  conpressor  and  the  electric 
generator.  The  final  exhaust  temperature  will  be  950°F. 

1.6. 2. 1.3  Combined  Cycle 

\Vhen  this  plant  is  operated  in  the  combined  cycle  mode,  the 
third  generator  which  will  be  coupled  to  the  steam  turbine, 
will  also  produce  electricity  and  thus  increase  the  output  of 
the  plant.  To  accomplish  this,  fuel  oil  will  be  sprayed  into 
the  combustion  turbine  exhaiist  duct  and  secondary  comljustion 
will  take  place.  This  will  increase  the  average  temperature 
of  the  gases  to  about  1250°F.  These  gases  will  then  pass 
through  a  steam  generator  package  and  flow  out  of  the  exhaust 
stacks.  As  these  gases  move  through  the  steam  generator, 
most  of  the  available  energy  will  be  extracted  by  the  extended 
heat  transfer  surfaces  in  the  steam  generator  which  will  re¬ 
duce  the  gas  exhaust  temperature  at  the  stacks  to  about  300®F. 

The  energy  extracted  will  be  used  to  generate  steam.  The 
energy  level  of  the  steam  at  the  turbine  inlet  will  be 
approximately  1250  psia  and  950°F. 

1.6. 2. 2  Cooling  Tower  Operation 

A  multi-cell  mechanical  draft  water  cooling  tower  will  be  used 
in  this  station.  Tliis  tower  will  have  induced  draft  fans,  at 
the  top  of  each  cell.  These  fans  will  be  used  to  pull  air 
into  the  cooling  tOAver  from  the  sides  and  channel  it  through 
respective  stacks  on  top  of  each  cell.  Mearavhile,  water  lall 
be  punped  to  the  top  of  the  cooling  tower  and  sprayed  doisn  on 
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to  the  fill  on  either  side  of  the  tower  unit  until  it  reaches 
the  concrete  basin  of  the  tower.  In  doing  this,  the  water 
droplets  will  be  cooled  by  the  circulating  air  through 
forced  convection,  and  by  vaporization  of  a  portion  of  the 
circulating  water. 

The  cooling  tower  will  be  designed  to  circulate  79,000  gallons 
of  water  per  minute  with  a  water  temperature  change  of  20  F 
between  the  inlet  and  outlet  connections  of  the  cooling  to»ver. 

1.6. 2. 3  Operational  Byproducts 

1.6. 2. 3.1  Liquids 

Most  of  the  treated  effluent  of  the  coiAined  cycle  plant  will 
be  cooling  tcwer  blow  down.  The  maxirum  blow  down  is  esti¬ 
mated  to  be  1400  gpm  of  plant  circulating  cooling  water  at  a 
cooling  tower  concentration  factor  of  2.*  An  additional  8.05 
gpm  of  water  from  the  water  demineralizer  system  will  be 
combined  with  the  blow  down  from  the  cooling  water  cir¬ 
culating  system.  The  regenerant  will  have  a  PH  of  7.0  and 
contain  8640  ppm  dissolved  solids  and  4430  ppm  SO^.  This 
combined  discharge  will  have  characteristics  as  shewn  in 
Appendix  C. 

All  of  this  treated  waste  water  will  be  carried  to  the  bottom 
of  the  lake  in  an  outfall  pipe  for  discharge  through  ten 
diffuser  nozzles. 

1.6. 2.3. 2  Gases 

The  fuel  used  in  the  combustion  turbines,  as  well  as  the 
auxiliaiy  burners  installed  with  the  heat  recovery  boiler, 
will  be  ASn4  No.  2  fuel  oil.  This  is  a  distillate  oil  with 
a  sulfur  limit  of  0.5  percent  by  weight  and  very  low  con¬ 
centration  of  other  contaminants. 

The  emissioa  from  the  stacks  of  this  pkant  will  consist  of 
NOj(,  SO2,  and  particulates.  The  source  of  these  emissions 
would  be  attributed  to  the  contaminants  in  the  fuel,  the 
products  of  combustion,  and  a  very  small  percentage  of  un- 
bumed  fuel. 

The  exhaust  gas  from  the  stacks  will  be  about  300  F  during 
normal  mode  of  operation  when  this  plant  operates  as  a  com¬ 
bined  cycle;  but  in  an  emergency,  the  combustion  turbines  in 
this  plant  can  operate  by  themselves  with  the  steam  generator 
dry;  and  in  such  an  event  the  maximum  exhaust  gas  terroerature 
at  the  stack  will  be  about  900  F. 

*  Concentration  factor  refers  to  the  amount  of  solids  per  unit 
volume  of  circulating  water  in  the  cooling  tower  over  the 
amount  of  solids  per  unit  volume  of  lake  water.  This  is 
caused  by  evaporation  in  the  cooling  tower  which  concentrates 
the  solids  in  the  circulating  water. 
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1.6. 2. 3. 3 


Solids 


Presently,  the  only  solid  waste  anticipated  will  be  dewatered 
sludge  from  the  waste  water  treatment  system  of  this  station. 
The  rate  of  accunulation  of  this  waste  as  estimated  will  be 
1.5  cubic  yards  per  24  hours  of  operation. 

This  waste  will  be  collected  in  closed  containers  and  will  be 
removed  from  the  station  for  disposal  in  certified  sanitary 
land  fills  owned  and  operated  by  others. 

1.6. 2. 4  Plant  Traffic 

Highway  traffic  will  be  minimal  because  the  Lake  City  Plant 
requires  as  few  as  3-5  persons  per  shift  for  operation  and 
maintenance  during  normal  conditions.  In  the  event  that  a 
major  overhaul  is  being  performed  in  the  plant,  it  is  pre¬ 
dicted  that  as  many  as  35  persons  can  be  v.-orking  on  the 
station  at  one  time. 

Present  design  calls  for  a  rail  fuel  oil  delivery  system  to 
deliver  and  unload  50  tank-car  loads  of  fuel  per  week.  These 
tank-cars  have  a  capacity  of  23,500  gallons.  Present  nlanning 
requires  that  10  car  loads  of  fuel  oil  will  be  delivered  to 
the  station  during  each  week  day  and  that  no  fuel  oil  will  be 
delivered  or  unloaded  during  the  weekend. 

A  supplementaiy  truck  unloading  facility  will  be  included  in 
the  fuel  unloading  system,  but  the  truck  unloading  system  will 
serve  only  as  a  backup  in  the  event  that  rail  delivery  is  not 
feasible. 
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SITE  LOCATION  AND  TOPOGRAPHY 


The  Lake  City  site  is  located  in  Girard  Township,  Erie  County, 
Pennsylvania,  one  mile  west  of  the  toim  of  T.ake  Citv 
and  consists  of  approximately  639  acres.  It  is  bounded  by 
Lake  Erie  on  the  north.  Elk  Creek  on  the  east,  and  Penn¬ 
sylvania  Route  5  (LR  496)  on  the  south  (see  Figure  1-2). 

The  Penn  Central  Railroad  passes  through  the  southwest 
comer  of  the  property. 

The  site  is  located  in  the  Eastern  Lake  Section  of  the  Central 
Lowland  physiographic  province  on  the  lake  plain.  The  lake 
plain  extends  from  the  lake  level  (mean  elevation  572  feet) 
upward  to  approximately  800  feet.  It  is  interrupted  at  places 
by  abrupt  rises  of  former  beach  ridges  which  represent  pre¬ 
viously  higher  elevations  of  the  lake  surface.  The  Lake  City 
site  is  situated  between  the  present  lake  bluff  or  escarpment 
and  a  former  beach  ridge. 

The  major  topographic  elements  of  the  site  are  two  escarpments 
one  paralleling  the  Lake  Erie  shoreline,  and  one  bordering 
Elk  Creek.  The  Lake  Erie  escaipment  extends  throughout  most 
of  Erie  County  but  reaches  its  maximum  height  of  120  feet  at 
the  site  area  with  a  minimum  slope  of  30  percent.  At  the  site 
it  is  cut  by  a  few  steep  sided  ravines.  The  escarpment  border 
ing  Elk  Creek  is  also  approximately  120  feet  high  ljut  the 
areal  extent  is  greater  due  to  its  gentler  slope.  The  land 
surface  above  the  escarpments,  slopes  gently  from  the  former 
beach  ridge  toward  the  lake  escarpment. 

Land  usage  on  the  lake  plain  includes  farming,  residential, 
recreational,  and  some  commercial.  Farming  consists  of 
commercial  nurseries  specializing  in  evergreen  shrubbery, 
vjn^'ard  and  orchard  fruits,  and  certain  vegetables.  Lake  City 
Boro  (1,722)  and  Girard  Boro  (2,451)  occupy  positions  on  the 
lake  plain.  Some  industrial  concerns  are  located  within  these 
boroughs  or  within  Girard  Township  but  none  are  located  near 
the  lake  escarpment.  Recreational  facilities  are  located  at 
points  along  the  lake  shore  and  are  primarily  used  for  boating 
and  fishing.  Elk  Creek,  bordering  the  site,  is  a  major  trout 
stream.  Boating  facilities  and  summer  cabins  are  located  on 
the  east  side  of  Elk  Creek  at  its  mouth.  South  and  west  of  . 
the  site  area,  farming  predominates. 

Soils  at  the  Lake  City  site  have  developed  upon  glaciol- 
acustrine  sediments  of  Quatemar>'  Age.  They  consist  of  dune 
sands  and  fine  sandy  loam  to  loam\'  fine  sand  (Reference  2-1) . 
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Approximately  60  percent  of  the  area  is  covered  with  mixed  hard 
woods  and  conifers,  however,  the  immediate  proposed  plant  site 
is  basically  open  fields. 

Figure  2-7  is  an  aerial  photograph  of  the  site  area,  taken  on 
March  27,  1972,  on  which  an  overlay  has  been  made  to  show  the 
plant  building,  fuel  tanks,  cooling  tower,  substation,  pump¬ 
house,  railroad  and  road  access,  in  the  olanned  locations. 

This  is  an  aerial  photograph  which  shows  that  the  plant 
will  be  in  an  unwooded  area  and  demonstrates  that  there  will 
be  little  need  to  remove  trees  or  other  vegetative  cover  in 
the  development  of  the  site  and  the  construction  of  the  plant. 

GEOLOGY 


In  general,  bedrock  in  the  area  consists  of  6000  to  7500  feet 
of  essentially  flat  lying,  sedimentary  rock  above  crystalline 
igneous  rock  of  pre-Cambrian  age.  Bedrock  at  the  site  consists 
of  very  thin  alternating  layers  of  gray  shale  and  fine  grained 
gray  sandstone  which  belongs  to  the  Canadaway  Formation  of 
Upper  Devonian  Age.  It  outcrops  at  a  mean  elevation  of  578 
feet  along  portions  of  the  lake  shore  and  Elk  Creek.  Bedrock 
appears  to  have  a  horizontal  orientation  but  in  reality  it 
dips  south  to  southwest  at  15  to  20  feet  to  the  mile.  A 
regional  geology  map  and  generalized  geologic  cross  section 
are  shown  in  Figure  2-5.  Core  borings  have  been  made  at  the 
site  and  are  summarized  in  Figure  2-8  and  Tables  2-11  and 
2-12. 


Events  of  geologically  recent  glacial  episodes  have  greatly 
influenced  the  area.  During  4  major  periods  of  glaciation, 
advancing  ice  scoured  and  smoothed  the  landscape  over  which 
it  passed  absorbing  and  abrading  large  quantities  of  rock 
material  as  it  moved  southward.  Retreating  ice  deposited  the 
accumulated  debris  and  created  large  volumes  of  water  much  of 
which  became  impounded  aue  to  disruption  of  previous  drainage 
systems.  Lake  Erie  formed  in  a  scoured  basin  along  the  front 
of  the  receding  glacier  into  which  sediments  were  deposited 
by  the  melt  waters.  I'.'ater  levels  of  the  lake  were  controlled 
by  the  elevation  of  outlets  leading  to  the  sea.  Continued 
ice  retreat  to  the  north  and  east  opened  successively  lower 
outlets  vdiich  lowered  the  level  of  the  lake  in  the  Erie  basin 
to  its  present  elevation. 

The  Lake  City  site  is  situated  on  an  approximately  110  foot 
sequence  of  glacial  sediments  consisting  of  lacustrine  deposits 
and  till.  This  sequence  of  glacial  drift  is  exposed  in  the 
escarpments  bordering  the  site.  Generally  the  surficial 
geology  of  the  site  consists  of  dune  sands  and  beach  deposits 
at  the  surface  in  the  fields  with  ivater  sorted  lacustrine  sands 
in  the  wooded  areas.  The  deposits  extend  to  a  maximum  depth 
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of  approximately  25  feet.  Below  this  material  occurs  gray  very 
fine  sand  exhibited  as  rhymites  on  the  lake  escarpment. 

Clarity  of  the  rhymites  diminishes  with  depth.  This  material 
is  basically  nonplastic  and  moist  except  where  exposed.  A 
till-like  material  occurring  above  bedrock  was  observed  to 
range  in  thickness  from  10  to  30  feet.  It  is  a  very  dense 
material  and  consists  of  an  unsorted  mixture  of  clayey  silt, 
sand,  and  some  rock  fragments.  A  shingled  beach  is  exhibited 
along  portions  of  the  lake  shore  which  is  constructed  by  wave 
action  piling  flat  cobble  size  rocks  in  succession. 

2.3  LAKE  BOTTOM  SURVEY 

Starting  from  the  proposed  shore  line  out  to  2000  ft  into  Lake 
Erie  on  a  bearing  of  340<^,  Figure  2-6  gives  the 
bottom  profile  and  all  conditions  presently  existing  on  the 
site. 

a.  Station  1 

Starting  at  the  1600  ft  distance  from  the  shore  line  and 
working  toward  the  point  of  entry  on  the  proposed  beach 
site,  the  depth  is  26  ft  with  the  water  level  at  elevation 
572.3  ft  as  indicated  in  Figure  2-6  which  is  a  bottom 
profile  from  the  lake  survey. 

The  bottom  is  shale  with  some  broken  shale  lying  on  top  of 
hard  bottom  with  a  very  thin  cover  of  fine  sand.  The  area 
is  clear  with  no  bottom  movement,  which  indicates  a  free¬ 
dom  from  problems  such  as  algae  and  sand  entering  the  in¬ 
take  or  bottom  movement  interfering  with  the  drawing  of 
clean  water.  Upon  rechecking  one  week  after  the  initial 
inspection  and  high  winds,  the  area  in  question  was  found 
to  be  stable  with  no  change  in  bottom  conditions. 

b.  Station  2  * 

Moving  in  toward  shore,  the  area  is  still  stable  with  a 
shale  bottom  and  a  very  light  sand  that  does  not  cover  th*' 
bottom.  There  is  some  loose  scattered  shale  stone,  on  top 
of  a  hard  bottom.  The  shale  bottom  is  very  hard;  and 
although  pressure  cracks  shoi\'  all  across  the  bottom,  the 
situation  is  natural  and  very  stable.  Moving  southward 
200  ft,  the  depth  decreases  to  24  ft  in  a  very  moderate 
grade.  The  area  has  some  clay  silt  which  is  very  spotty 
and  the  water  condition  is  clear. 

c.  Station  3 

In  the  next  200  ft  area  nearer  the  beach,  the  bottom  con¬ 
tinues  to  have  a  very  slight  grade,  with  the  depth 
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decreasing  to  22.5  ft.  The  bottom  continues  to  be  same 
as  area  2  with  the  exception  that  there  is  slightly  more 
sediment  settling  mostly  in  low  pocket  areas. 

d.  Station  4 

Moving  inward  to  the  next  200  ft  area,  the  depth  decreases 
to  18  feet.  This  depth  shows  little  bottom  movement; 
however,  bottom  movement  could  occur  during  heavy  winds 
with  high  waves  of  10  to  12  ft,  and  extreme  weather  would 
move  stone  on  the  bottom. 

The  area  has  light  sediment  on  top  of  small  stones  which 
are  round  and  hard.  There  are  also  some  flat  rocks  with 
a  few  large  boulders  5  to  8  ft  wide.  The  configuration 
of  the  area  has  some  low  spots  and  high  spots  but  generally 
shows  a  gradual  incline  to  the  beach. 

e .  Station  5 

The  incline  continues  to  be  gradual  thru  to  the  next  200 
ft  moving  to  a  depth  of  13.5  ft.  This  area  shCT>;s  some 
bottom  movement,  has  very  little  sediment,  is  very  flat 
with  a  shale  bottom,  and  has  sand  moving  eastward  through 
its  depth.  Signs  show  that  light  sand  moves  in  and  across 
the  area  at  a  continous  rate  but  with  no  evidence  of  more 
than  one  to  two  inches  at  any  time. 

There  are  no  stones  or  boulders  in  this  area  and  the  shale 
contains  cracks  and  is  very  hard.  Some  clay  sediment  is 
found  in  this  area  but  appears  to  have  been  washed  from 
the  shore  area. 

f.  Station  6 

Both  Stations  5  and  6  are  very  flat  with  the  depth  not 
changing  more  than  6  inches  in  400  ft  to  reach  this  area 
depth  of  13.0  ft.  Bottom  conditions  continue  to  run  the 
same  as  Station  5  with  the  exception  that  more  sand  and 
sediment  is  found  generally  in  low  pocket  areas  in  the 
shale.  The  presence  of  some  small  gravel  is  indication 
of  some  backwash  from  the  beach. 

A  very  light  groArth  of  algae  in  this  area  is  some  indi¬ 
cation  that  the  area  is  relatively  clean,  since  its 
presence  also  shows  that  the  light  penetration  is  sufficient 
to  allow  the  gro\rth  of  the  algae. 

g.  Station  7 

The  bottom  rises  3  ft  in  a  gradual  grade  through  the  200  ft 
of  Station  7  to  the  area  depth  of  10  ft  and  has  the  same 
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general  bottom  conditions  as  Stations  5  and  6. 

The  shale  is  still  the  flat  hard  type  mentioned  throughout 
the  survey.  This  area  has  mostly  fine  lake  sand  which  is 
never  more  than  1  to  2  inches  deep  and  is  continuously 
moving  eastward  across  the  area.  Because  of  the  pre¬ 
dominant  west  to  east  weather^, ^is  movement  is  always 
prevalent  in  this  area. 

h.  Station  8 

At  Station  8  in  the  survey  the  depth  decreases  to  7  ft 
which  is  3  ft  less  than  Station  7.  The  grade  continues 
to  be  gradual  as  noted  at  all  other  areas.  Bottom  con¬ 
ditions  show  that  hard  flat  shale  is  predominant  in  the 
area.  Station  8  contains  the  highest  amount  of  fine  sand 
in  the  entire  survey  with  the  depth  varying  from  3  to  4 
inches. 

Stations  7  and  8  are  the  main  bottom  movement  areas  with 
95  percent  of  all  such  movement  occurring  here.  There  are 
approximately  80,000  to  100,000  cubic  yards  of  sand  moving 
through  this  area  every  year.  This  sand  moves  from  west 
to  east  and  accumulates  at  the  Erie  Presque  Isle  Peninsula. 
The  sand  moves  at  a  rapid  rate  or  slow  rate  according  to 
the  severity  of  the  weather  coming  from  the  predominant 
west.  The  estimate  of  sand  moving  through  the  area  comes 
from  a  test  made  by  the  Corps  of  Engineers  study  on  re¬ 
plenishment  sand  for  Presque  Isle  Beach  at  Erie,  Pa. 

During  heavy  weather,  winter  or  summer,  this  area  would  be 
very  hard  to  control.  Any  construction  must  be  below 
bottom  surface  with  back  fill  kept  at  the  bottom  surface 
level,  since  any  construction  or  backfill  above  this  level 
would  be  carried  away  by  the  force  of  wind  and  wave  action 
in  summer  and  by  gouging  ice  plus  wave  and  wind  action  in 
winter .  *  .  * 

i.  Station  9 

From  Station  8  the  survey  moves  into  the  beach  area.  The 
bottom  continues  to  be  hard  shale  with  the  grade  sloping 
from  7  ft  at  Station  8  to  1  foot  at  the  beach.  The  beach 
area  is  course  sand  mixed  with  flat  shale  and  sandstone 
rocks  in  a  mixture  composed  of  about  50  percent  sand  and 
50  percent  stone. 

The  beach  width  from  the  waters  edge  to  the  cliffs  is  12 
to  14  ft  varying  because  of  the  weather  and  water  wear 
against  the  shale  bank  of  the  cliffs.  The  beach  is  a 
continously  changing  area  due  to  the  high  impact  of  hea\y 
seas  and  erosion  of  the  lake  bank.  This  area  can  change 
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from  week  to  week  or  day  to  day  depending  on  the  severity 
of  the  weather. 

j .  Station  10 

This  area  is  lake  bank  which  leads  from  the  beach  to  the 
level  surface  where  construction  of  the  project  is  located. 
The  bank  is  ver>'  steep  with  shale  extending  from  beach 
bottom  upward  to  15  to  20  feet.  From  the  extension  of 
the  shale  to  the  top,  the  bank  consists  of  a  very  wet 
blue  clay  which  is  very  unstable.  The  only  factors  retain¬ 
ing  the  bank  are  the  heavv’  tree  growth  and  vegetation  on 
the  bank.  Should  any  of  the  trees  be  cut ,  the  bank  wcxild 
erode  and  collapse  in  a  very  short  time.  Heavy  rain  or 
steady  rain  could  soften  the  bank  and  cause  a  waterlike 
flow. 

2.4  SEISKHCITY 


The  site  lies  near  the  border  of  Zone  3  and  Zone  2  of  the  1969 
U.  S.  Coast  and  Geodetic  Survey  Earthquake  Probability  Map. 

Zone  2  is  described  as  a  zone  in  which  damage  would  be  moderate, 
while  Zone  3  is  described  as  a  zone  of  major  damage.  However, 
the  Coast  §  Geodetic  map  shoi>ring  the  epicenters  of  earthquakes 
throughout  the  United  States  through  1963  shows  only  2  epi¬ 
centers  within  fifty  miles  of  the  site.  Both  are  designated 
as  having  intensities  of  V-VI  on  the  Modified  Mercalli  scale. 

One  epicenter  was  approximately  10  miles  ME  from  the  site  under 
Lake  Erie.  This  quake  was  felt  only  locally  and  occurred 
October  29,  1934.  The  other  was  approximately  40  miles  N.W. 
from  the  site  under  Lake  Erie. 

The  major  historical  earthquake  affecting  the  site  would 
probably  have  been  the  Attica,  N.Y.  earthquake  (110  miles 
from  the  site)  on  August  12,  1929,  which  has  been  rated  as  a 
M.M.  Intensity  of  VIII.  It  is  estimated  that  this  quake  would 
have  been  attenuated  to  a  .M.M.  Intensity  of  V-VI  or  less  at 
the  site. 

It  should  be  noted  however,  that  seismicity  is  not  a  critical 
factor  for  the  proposed  power  station  because  the  plant  will 
be  designed  in  accordance  with  all  applicable  building  codes 
and  will  thus  have  the  structural  integrity  inherent  in  these 
codes.  A  consulting  A-E  firm  has  been  employed  to  ensure  that 
plant  design  will  be  in  accordance  with  all  applicable  building 
codes  and  good  engineering  practice. 

2.5  HYDROLOGY 


2.5.1  Present  Water  Quality  and  Use 

The  composition  of  the  present  Lake  Erie  water  is  given  below. 
Samples  were  taken  at  1000  ft,  1500  ft,  and  2000  ft  from  the 
shoreline  at  the  plant  site,  west  of  the  mouth  of  Elk  Creek. 
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Water  sanples  were  collected  over  a  period  from  February  to 
May  1972.  They  were  taken  from  Lake  Erie,  west  of  the  mouth 
of  Elk  Creek  at  distances  offshore  ranging  from  150  feet  to 
2000  feet.  They  are  representative  of  what  would  be  received 
at  the  planned  plant  intake  during  that  period.  Table  2-13 
gives  the  laboratory  analyses  for  these  several  samples . 

These  analyses  were  reviev%'ed  for  the  purpose  of  establishing 
design  criteria  for  the  water  treating  plant  and  the  waste 
treating  facilities.  The  following  analysis  is  a  synthesis 
which  was  used  for  design: 


Calcium 

ppm  Ca 

86.0 

34.4 

Magnesium 

ppm  Mg 

36.2 

8.8 

Sodium 

ppm  Na 

SI. 9 

23.8 

Total  Cations 

ppm 

174.1 

Bicarbonates 

ppm  HCOj 

91.9 

112.2 

Sulfates 

ppm  SO4 

34.4 

33.0 

Chlorides 

ppm  Cl 

42.2 

30.0 

Nitrates 

ppm  NO, 

5.6 

7.0 

Total  Anions 

ppm  5 

T7T3 

Hydrogen  Ion  Cone. 

pH 

8.1 

Conductivity 

mmho 

338 

M.O.  Alkalinity 

ppm  CaCOj 

91.9 

Total  Hardness 

ppm  CaC03 

122.0 

Free  Carbon  Dioxide 

ppm  C02 

0 

Silica- Soluble 

ppm  Si02 

3.5 

Iron- Soluble 

ppm  Fe  ^ 

0.1 

Iron-Total  ^ 

ppm  Fe 

0.40 

Manganes e - To^al 

ppm  Mn 

♦ 

0.11 

Iron  d,  Alum. 

Oxides 

ppm  R,0, 

0.3 

Color 

10 

Turbidity 

5 

Suspended  Solids 

ppm 

11 

Soluble  Solids 

ppm 

190 

Total  Solids 

ppm 

201 

The  pattern  of  water  use,  both  consunptive  and  non- consumptive, 
may  be  vieved  as  folloA'/s.  IVhen  the  plant  is  operating  at  full 
load,  3300  gpm  of  water  will  normally  be  drawn  from  the  lake; 
2800  gpm  of  this  vill  be  pixnped  to  the  cooling  tower;  1400  gpm 
will  be  evaporated  in  the  cooling  tower  and  lost  to  the  near 
atmosphere;  1400  gpm  will  be  returned  to  the  lake  from  the 
cooling  tower  in  order  to  maintain  a  satisfactory  concentration 
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ratio  in  the  tower  loop.  The  remaining  500  gpm  will  be  clarified 
and  filtered:  of  which  150  gpm  will  be  allocated  to 
demineralizer  feed  for  make  up  to  the  plant  steam  cycle,  the 
remaining  350  gpm  will  be  for  potable  uses  and  filtered  water 
needs.  The  normal  usage  of  water  for  these  latter  functions 
will  be  much  less  than  500  gpm.  Of  the  500  gpm  Cmaximum)  the 
only  true  consumption  will  be  the  evaporation  to  atmosphere 
from  minor  steam  and  water  leakages  in  the  plant  and  the 
sludge  that  will  be  hauled  aw’ay  to  a  State -approved  landfill. 

All  other  water  vised  will  viltimately  retxnm  to  the  lake. 

These  demands  only  arise  idien  the  plant  is  in  operation.  iVhen 
the  plant  is  unloaded,  there  will  be  no  evaporation  or  blow¬ 
down  from  the  cooling  tower  and  the  plant  usage  is  unlikely 
to  exceed  an  average  of  100  gpm. 

2.5.2  Groundwater 

Groundwater  in  the  area  appears  to  be  perched  on  the  gray 
very  fine  sandy  silt  to  silty  very  fine  sand.  Groundwater 
levels  as  observed  in  the  test  holes  ranged  from  elevation 
686  to  elevation  659  with  the  piezometric  surface  sloping 
to  the  northwest.  Recharge  to  the  groundwater  table  is 
basically  throu^  infiltration  of  precipitation.  Fluctuations 
in  the  groundwater  table  can  occur  rather  quickly  after  a 
heavy  rain  due  to  the  rapid  permeability  of  the  near  surface 
soil. 

At  several  points  the  groundwater  table  intersects  the 
surface  resulting  in  springs,  seeps,  and  woodland  swamps. 

Well  yields  in  the  surrounding  area  are  small  from  both 
glacial  deposits  and  bedrock.  Generally  this  water  is 
mineralized  and  hard  with  some  bedrock  wells  encountering 
sulfiirous  water,  brines,  and  natural  gas. 

2.5.3  Soils 

Soils  at  the  Lake  City  site  have  developed  upon  wind  and 
wave  sorted  glaciolacus trine  sediments.  The  entire  property 
contains  the  following  soil  series  as  mapped  by  the  UST)A, 

Soil  Conservation  Service:  Dune  sands.  Escarpments,  Ottawa, 
Conotton,  Berrien,  Canadice,  Wayland,  Beach  8  River  Wash, 

Sloan,  Fredon,  and  Wausean.  These  soils  range  from  fine 
sandy,  to  silty  loam,  to  loamy  fine  sand.  At  the  proposed 
plant  site  four  soil  series  are  found:  Dune  sand,  Ottawa 
fine  sandy  loam  to  loamy  fine  sand,  and  Wausean  fine  sandy 
loam,  and  Escarpment  soils. 

Mr,  James  Granaham  of  the  Erie  Covmty  Department  of  Health, 
in  a  site  visit  described  the  area  for  an  on-site  septic 
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system  as  belonging  to  the  Conotton  series,  which  is  generally 
deep,  well  drained,  and  moderately  medium  to  coarse  textured. 

A  test  pit  dug  in  this  area  revealed  locally  strong  mottling 
with  a  slight  hardpan  at  a  depth  of  3  feet  formed  from 
accumulated  iron  oxides.  This  condition  somewhat  inf)edes 
vertical  percolation  of  infiltrating  water. 

Mr.  Gerald  J.  Latshaw,  Pennsylvania  Soil  Scientist,  was 
contacted  regarding  the  soils  at  the  Lake  City  site. 

Information  from  his  office  suggested  an  on-site  investigation 
for  the  majority  of  the  proposed  plant  site.  This  investigation 
has  been  conducted  and  is  discussed  herein  under  2.2  Geology. 

2.6  AQUATIC  ECOSYSTEM 

2.6.1  Physical -Chemical  Characteristics 

The  physical  and  chemical  qualities  of  a  body  of  water  determine 
the  composition  of  its  biological  community.  Individual 
organisms  are  directly  affected  by  the  quality  of  that  part 
of  the  environment  vhich  sustains  life  ftmctions,  and  indirectly 
affected  by  an  environment  vhich  changes  and  vdiich  may  affect 
food  organisms.  Populations  of  organisms  depend  on  fectors 
affecting  reproduction,  vhich  include  fitness  of  individual 
members,  sites  of  reproduction,  temperature,  and  light.  These 
determining  factors  may  change  with  time  under  natural  conditions, 
effecting  responding  changes  in  the  aquatic  biota.  The  effects 
of  naturally  occurring  physical  and  chemical  factors  on  aquatic 
life  have  been  studied  to  some  extent,  and  are  predictable 
within  limits.  These  factors  and  the  dependent  communities 
therefore  may  be  used  to  classify  bodies  of  water. 

The  proposed  power  plant  site  is  located  in  the  eastern  end  of 
Lake  Erie's  central  basin.  The  southern  shore  area  of  the 
Lake  is  shallow  and  the  lake  bottom  slopes  gently.  A  wave- cut 
shore  cliff  exists  between  Conneaut,  Ohio,  and  Erie,  Pennsylvania. 
Periodic  wind-driven  currents  of  varying  velocity  run  along  the 
shore  generally  from  southwest  to  northeast. 

Surface  water  temperatures  of  the  lake  range  from  the  low  to 
mid  30 's  in  winter  to  the  high  70 's  to  low'  80 's  in  summer.  At 
the  City  of  Erie,  temperatures  ranged  from  about  33  F  to  about 
80  F  for  surface  water  in  one  year  CReference  2-5). 

The  central  basin  becomes  stratified  in  summer.  The  thermo - 
dine  (region  where  water  temperature  drops  at  least  1  C/lm.) 
for  one  year  descended  to  a  depth  of  15  meters  in  June 
(Reference  2-3).  The  existence  of  a  thermocline  in  a  lake 
is  important  for  aquatic  life  because  the  differences  in  water 
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density  due  to  temperature  prevent  complete  circulation  of 
water.  This  prevents  circulation  of  nutrients  to  the  top 
water  layers  and  circulation  of  dissolved  oxygen  to  the 
bottom  layers. 

However,  wind-driven  currents  circulate  water  in  the  layers 
above  the  thermocline  (epilimnion) .  Water  temperatures  here 
may  vary  by  only  a  few  degrees.  Dissolved  oxygen  (DO)  in  the 
epilimnion  remains  high.  DO  levels  at  the  City  of  Erie  ranged 
from  about  7  mg/1  to  above  13  mg/1  for  surface  water  (Reference 
2-2).  This  is  well  above  minimum  recommended  limits  for 
sensitive  aquatic  forms,  such  as  salmonid  (Reference  2-4). 

The  epilimnion  of  Lake  Erie  remained  saturated  with  dissolved 
oxygen  during  summer. 

The  thermocline  does  not  significantly  affect  temperatures  and 
dissolved  oxygen  close  to  xhe  proposed  plant  site.  Tbie  water 
temperature  remains  fairly  uniform  to  depths  of  about  50  feet 
along  the  southern  shore  (Reference  2-5). 

The  lake  remains  ice-covered  along  the  southern  shore  during 
the  winter.  The  slush- ice  cover  that  forms,  protects  the  shore 
from  erosion  during  winter  months  and  reduces  light  which  can 
be  used  for  photosynthesis  by  aquatic  plants.  The  ice  cover 
remains  closed  even  where  industries  currently  discharge 
thermal  effluent. 

The  lake  bottom  offshore  of  the  proposed  site  is  sand,  clay, 
and  mud  with  bedrock  and  gravel  (Reference  2-5).  Some 
sedimentation  exists  along  the  shore  due  to  erosion  and  silting. 

The  water  pH  and  turbidity  are  within  acceptable  ranges  for 
aquatic  life  (References  2-2  and  2-6),  Concentrations  of 
nitrate  and  phosphate  have  increased  since  1900,  a  condition 
possibly  responsible  for  increased  nuisance  algae  growth. 

2.6.2  Biological  Characteristics  * 

2.6. 2.1  Plankton 

These  are  organisms  that  are  generally  free-floating  and 
microscopic.  Changes  within  the  Lake  Erie  plankton  communities 
have  been  recorded  within  the  past  40  years.  Generally,  for 
the  entire  lake,  the  phytoplankton  (plants)  have  become  more 
abundant  than  before.  The  dominant  populations  have  changed 
from  diatoms  to  blue-green  algae.  Periods  of  dense  plankton 
populations  (blooms)  have  been  recorded  for  some  blue-green 
and  green  algae  (.^phanizomenon ,  .jmabaena ,  Cladophora)  in  the 
central  basin  (Reference  2-7).  Cladophora,  a  filamentous 
green  alga,  grows  densely  on  rock\'  substrates,  but  gravth  is 
restricted  to  the  upper  few  meters  in  shallow  areas.  This 
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alga  has  caused  nuisance  by  fouling  some  shallow  water  intakes. 

Plankton  copulations  may  vary  with  local  conditions,  such  as 
tenperature,  wind  direction  and  current,  within  a  body  of 
water.  The  data  on  Tables  2-1  and  2-2  indicate  the  same 
broad  trend  for  ph\'toplankton  populations  at  Conneaut,  Ohio, 
and  on  the  lakeward  side  of  Presque  Isle,  Erie,  for  1970. 
Diatoms  were  most  abundant  in  January,  February  and  December, 
followed  by  green  algae  idiich  were  abundant  in  June  and  July. 
Blue-green  algae  became  most  abundant  in  late  summer.  This 
is  a  typical  pattern  for  freshwater  phytoplankton  populations 
in  a  north- tenperate  climate. 

With  the  steady  southwest  to  northeast  current  between 
Conneaut  and  Erie,  the  plankton  found  at  Conneaut  might  be 
expected  offshore  at  the  power  plant  site,  barring  local 
influences  such  as  uwel lings. 

Zooplankton  have  increased  in  number  within  the  past  40  years 
at  the  City  of  Cleveland  (Reference  2-7) .  The  zooplankton 
found  at  the  City  of  Erie  (see  Table  2-3)  belong  to  groups 
common  to  freshwater  habitats. 

Numbers  of  planktonic  crustaceans  found  in  the  central  basin 
of  Lake  Erie  in  1967  are  given  in  Table  2-3.  Cvclops  spp. , 
Bosmina  sp. ,  and  Daphnia  sop.  were  most  abundant^^  Table  2-4 
lists  total  numbers  of  zooplankton  per  ml  found  in  Lake  Erie 
off  of  Presque  Isle  in  1972. 

2. 6. 2. 2  Benthic  Organisms 

The  benthic  community  of  Lake  Erie  varies  A>;ith  location.  In 
the  western  basin  dominant  benthic  forms  have  changed  since 
1900  from  species  of  clams  and  mayflies  to  species  of  midge- 
fly  larvae,  clams,  and  round  worms  are  most  numerous.  Of  the 
amphipods  that  are  present,  Pontoporeia  sp.  is  most  sensitive 
to  dissolved  oxygen  content,  and  is  found  largely  in  well- 
oxygenated  water. 

Bottom  samples  taken  from  a  rock  bottom  at  Conneaut,  Ohio 
contained  Anphipoda,  Ephemeroptera,  Tricoptera,  Plecoptera, 
Chironomidae,  Tubificidae,  Prosobranchia,  Pulmonata, 

Turbellaria  and  Bryozoa  (Reference  2-2) . 

A  series  of  benthic  samples  were  taken  offshore  in  Lake  Erie 
during  spring,  summer  and  fall  of  1963-1964  (Reference  2-3). 

A  collection  taken  about  one  mile  west  of  Presque  Isle  con¬ 
tained  542  organisms  per  square  meter,  including  mainly 
Tubificidae,  Tendipedidae,  Sphaeriidae,  and  Menatoda.  A 
station  several  miles  west  of  Presque  Isle  yielded  1717 
organisms  per  square  meter,  including  mainly  those  found  at 
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the  first -mentioned  station.  Collections  near  Conneaut 
contained  483  organisms  per  square  meter,  including  those 
mentioned,  plus  Amphipods. 

The  power  plant  site  is  located  roughly  between  a  zone  that 
contains  pollution  tolerant  groups  (sludgeworms,  fingernail 
clams,  nematodes,  midges)  and  the  less  pollution-tolerant 
scuds  CGammarus  sp.  and  Hyalella  sp.),  and  a  zone  that  con¬ 
tains  the  pollution-sensitive  scud  Pontonoreia  affinis ,  plus 
those  other  groups  mentioned. 

2.6. 2.3  Fishes 

Fishes  with  the  highest  probability  of  being  found  in  Lake 
Erie  offshore  of  the  proposed  power  plant  site  are  listed  in 
Table  2-5.  Those  present  in  greatest  numbers  seasonally  for 
spawning  are  so  indicated.  Most  of  the  species  listed  spawn 
very  close  to  shore  (R.  Kenyon,  Personal  Comnunication) ,  or 
migrate  up  streams,  in  this  case  Elk  Creek,  to  spasm. 

The  species  listed  in  Table  2-6  were  found  by  the  Pennsylvania 
Fish  Commission  to  be  in  the  vicinity  of  Godfry  Run,  a  creek 
located  about  four  miles  east  of  Elk  Creek.  These  species 
are  considered  to  be  representative  of  the  Lakeshore  area, 
including  the  lake  shore  at  Elk  Creek  (R.  Kenyon,  Pers. 

Commun. ) . 

If  a  program  of  fisheries  sanpling  were  carried  on  for  several 
years  along  this  lakeshore  area,  the  ssiean  data  obtained  from 
offshore  of  Godfry  Run,  and  that  from  offshore  of  Elk  Creek 
would  be  conparable. 

Fishes  found  upstream  in  Elk  Creek  are  listed  in  Table  2-7. 

The  number  of  species  found  in  this  region  would  increase  if 
sairpling  were  continued  year-round. 

«  m 

The  Pennsylvania  Fish  Commission  yearly  stocks  coho  salmon 
(Oncorhyncus  kisutch)  and  Chinook  salmon  (0.  tschauytscha)  in 
Elk  Creek.  These  fishes  are  permitted  to  migrate  to  Lake  Erie. 
The  coho  salmon  successfully  reproduce  very  little  naturally 
because  habitat  for  egg  survival  is  generally  not  available  in 
the  area.  Chinook  salmon  have  so  far  not  reproduced  in  the 
area,  but  are  expected  to.snawn  in  October  of  1973. 

Some  rainbow  trout  (Salmo  gairdneri)  are  also  stocked  by  the 
Fish  Conmission,  but  not  in  Elk  Creek.  Native  populations  are 
expected  to  spawn  in  April.  The  hatchery  trout  spavn  in  fall. 

Species  taken  in  sport  fisheries  in  the  area  include  walleye 
[Stizostedion  vitreum) ,  smallmouth  bass  (Micropterus  dolomieui) , 
salmon,  and  smelt  (Osmerus  mordax) . 
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2.7 


TERRESTIAL  ECOSYSTEM 


2.7.1  Birds 

A  listing  of  bird  species  recently  seen  near  Erie,  Pennsylvania 
is  given  in  Table  2-8.  This  listing  represents  data  gathered 
by  a  local  ornithological  group  in  a  yearly  bird  count  taken 
in  winter.  Such  data  is  published  annually  (American  Birds, 
1972) .  The  species  of  land  birds  seen  in  the  winter  count  are 
expected  to  be  found  on  the  proposed  site  (Dr.  R.  Bollinger, 
Pers.  Commun.).  Sparrows  would  inhabit  the  extensive  fields 
onsite.  Wood  warblers,  flycatchers  and  woodpeckers  are  ex¬ 
pected  to  be  in  the  wooded  and  ravine  areas  on  the  site  bluff. 

During  spring  and  fall  migrations,  hawks  are  numerous  in  the 
area,  and  can  be  expected  to  be  found  at  the  site.  They  do  not 
remain  long  in  the  area,  and  would  not  attempt  to  nest  in  the 
site  area  (Dr.  R.  Bollinger,  Pers.  Commun.).  During  their 
northern  migration  in  spring,  the  hav^'ks  fly  along  the  lakeshore 
in  large  numbers,  rather  than  continuing  on  a  direct  route 
across  Lake  Erie.  Hawks  expected  in  March  include  red-tails 
(Buteo  jamaicensis)  and  rough- legged  hawks  (Buteo  regalis) , 
broadwings  (Buteo  platypterus) ,  ospreys  (Pandion  haliatus) 
and  marsh  hawks  (Circus  cyaneus)  are  among  those  seen  in  May. 

Water  fowl  have  been  seen  near  the  lakeshore  in  the  site 
vicinity.  They  are  most  numerous  during  spring  and  fall 
migrations.  T^es  of  waterfowl  expected  to  be  in  the  area 
include  whistling  swans  (Cygnus  columbianus)  ,  grebes ,  loons 
(Gavia  spp.) ,  canvasback  (Aythya~val is inefTa) ,  goldeneye 
(Glaucionetta  clan^la) ,  buf f  1  ehe ad  ( G .  albeo  1  a) ,  and 
mergansers.  No  endangered  species  of  birds  nest  in  the  site 
area.  Bald  eagle  (Haliatus  leucocephalus) ,  and  peregrine 
falcon  (Falco  peregrinus) ,  both  endangered  species,  and  osnrey, 
a  rare  species,  pass  over  the  area  during  migration. 

2.7.2  Mammals  and  Game  Birds 

Mammals  found  in  northwestern  Pennsylvania  are  listed  in 
Table  2-9.  Most  of  these  could  be  expected  at  the  site  area 
(R.  WL  Meyer,  Pers.  Commun.)  A  concentration  of  western  fox 
squirrel,  exists  in  the  site  vicinity.  Sizeable  populations 
of  gray  squirrel  (Sciurus  carolinensis)  and  deer  (Odocoileus 
virginianus)  also  exist  in  the  area.  Wild  turkey  (Meleagrls 
gallopavo) ,  which  reproduce  in  the  area,  and  ruffed  grouse 
(Bonasa  imibellus)  may  be  expected  onsite.  The  area  west  of 
the  site  is  used  for  hunting. 

There  are  no  rare  or  endangered  species  of  mammals  in  the 
site  vicinity. 
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2.7.3  Vegetation 

Less  than  one -half  of  the  site  area  consists  of  recently 
cultivated  fields.  Areas  containing  shrubs  and  brush  are 
adjacent  to  fields  and  dirt  roads  on  the  site.  Mature 
deciduous  forest  covers  the  remainder  of  the  site,  including 
the  eastern  portion  along  Elk  Creek,  extends  along  the  bluff, 
and  covers  ravine  areas. 

2.8  CLIMATOLOGY 

The  following  figures  indicate  the  climatological  conditions 
which  can  be  expected  at  the  proposed  plant  site.  The  tables 
are  based  on  data  obtained  for  Port  Erie  Aiiport  \diich  is  in 
close  proximity  to  the  site  and  whose  climatology  is 
characteristic  of  that  at  the  site.  Figure  2-1  indicates 
wind  patterns  at  Port  Erie  Airport  from  1965  to  1969. 

Figure  2-2  shoivs  the  frequency  and  mean  velocity  of  winds 
recorded  at  Port  Erie  airport.  Figure  2-3  is  the  Erie 
Airport  wind  rose  from  1965  to  1969. 

Climatological  data  for  Toledo  Express  Ai:^ort,  Cleveland 
Hopkins  Airport  and  Buffalo  Airport  are  given  in  Figure  2-4. 
These  airports  are  located  around  Lake  Erie,  The  figure 
gives  air  temperature,  wind  velocity  and  direction,  pre¬ 
cipitation  and  relative  humidity  for  these  locations  and 
is  characteristic  of  the  proposed  plant  site  data. 

2.9  HISTORICAL  SITES  AND  RECREATIONAL  FACILITIES 


The  closest  recreational  facility  to  the  proposed  site  is 
the  Elk  Creek  Marina,  located  on  the  other  bank  of  Elk  Creek. 
Other  nearby  recreational  places  are  the  Lake  City  Trailer 
Park  and  Lake  Erie  Community  Park.  See  Figure  2-9. 

There  is  an  authorized  Federal  Project ^or  the  construction 
of  a  Small  Boat  Harbor  at  the  mouth  of  Elk  Creek.  The  Corps 
of  Engineers  will  be  responsible  for  the  entrance  structure 
and  the  entrance  channel.  Local  interests  will  develop  the 
mooring  facilities  for  public  recreation.  See  Figure  2-10. 

No  actual  historic  site  can  be  found  within  five  miles  of  the 
site,  except  an  old  state  line  marker,  which  was  used  to 
separate  Pennsylvania  from  New  York.  This  marker  is  estimated 
to  be  located  "some  4  to  5  miles  from  Elk  Creek. 
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TABLE  2-3 


PLANKTONIC  CRUSTACEA!?S  FOR 
LAKE  ERIE,  CENTRAL  BASIN,  1967 


(Collected  from  four  nearshore  stations  in  the 
central  basin,  May  through  September,  1967.) 


Numbers/m^ 


Maximum 

Average 

Cyclopoida 

Mesocyclops  edax 

1,600 

210 

Cyclops  spp. 

220,000 

49,000 

Cyclopoid  stages 

48,000 

4,900 

Calanoida 

Diaptomus  spp. 

6,300 

790 

Calanoid  stages 

5,400 

470 

Cladocera 

Bosmina  sp. 

40,000 

11,000 

Daphnia  spp. 

48,000 

11,000 

Leptodora  Kindtii 

25 

1 

Cerioda^hnia  sp. 

320 

16 

Holopedlum  sp. 

630 

32 

Chydorus  sphaericus 

320 

69 

TABLE  2-4 


TOTAL  NWIBERS  OF  200PLA17KT0N  FOUND  ON  THE 

LAKEWARD  SIDE  OF  PRESQUE  ISLE  (NUMBERS/ML) 

(Collections  taken  about  one  mile  off 
of  Presque  Isle,  25-30  feet  depth) 


Date 

Location 

Relative  to 

Lake  Bottom 

Top 

Middle 

Bottom 

4-25-72 

165 

90 

84 

5-02-72 

6,922 

16,128 

6,912 

5-10-72 

4,349 

2,880 

5,680 

5-19-72 

2,940 

3,360 

480 

5-25-72 

6,720 

4,320 

1,440 

5-31-72 

852 

1,200 

768 

6-08-72 

2,933 

960 

5,760 

6-16-72 

12,893 

3,360 

2,400 

6-24-72 

6,136 

6,240 

6,720 

6-30-72 

2,068 

2,400 

960 

7-10-72 

1,899 

3,520 

1,760 

7-18-72 

4,671 

3,840 

4,640 

7-26-72 

3,111 

3,840 

5,280 

8-03-72 

2,586 

4,320 

1,440 

8-11-72 

983 

960 

960 

8-19-72 

1,014 

960 

960 

8-28-72 

13,556 

2,880 

0 

9-05-72 

4,320 

950 

1,900 

9-13-72 

2,983 

2,400 

3,360 

9-21-72 

9,932 

5,760 

6,720 

9-29-72 

2,701 

10,080 

4,800 

10-09-72 

44,988 

14,400 

5,760 

10-17-72 

4,887 

6,720 

5,760 

10-25-72 

13,105 

17,280 

4,800 

11-02-72 

7,635 

3,360 

2,400 

11-13-72 

3,927 

6,720 

3,360 

(From  Great  Lakes  Research  Institute  1972) 


TABLE  2-5 


FISHES 


Distribution  of  Species  in  the  Littoral 
Waters  of  Lake  Erie  -  Elk  Creek  Area 
(partial  list) 


SPECIES 

JUVENILE 

ADULT 

Walleye 

Stizostedion  vitreum 

M 

M 

Yellow  perch 

Perea  flavescens 

A 

A 

Logperch  darter 

Percina  caprodes 

M 

Johnny  darter 

Etheostona  nigrum 

M 

M 

Spottail  shiner 

Notropis  hudsonius 

A 

A 

Emerald  shiner 

Kotropis  atherinoides 

A 

A 

Silver  chub 

Hybopsis  storeriana 

R 

R 

Carp 

Cyprinus  carpio 

A 

A 

Goldfish 

Carassius  auratus 

A 

A 

Bluntnose  minnow 

Pimephales  notatus 

R 

M 

Trout-perch 

Percopsis  omiscomaycus 

A 

A 

Freshwater  drum 

Aplodinotus  grunniens 

R 

A 

Smelt 

Osmerus  mordax 

A 

A 

Rainbow  trout 

Salmo  gairdneri 

S,M 

S,M 

Brown  trout 

Salmo  trutta 

R 

R 

Lake  trout 

Salvelinus  namaYcush 
Salvelinus  fontinalis 

R 

R 

Brook  trout 

R 

R 

Coho  salmon 

Oncorhynchus  kisutch 

S,A 

S,A 

Chinook  salmon 

Oncorhynchus  tschawytscha 

S,A 

S,A 

Lake  sturgeon 

Acipenser  fulvescens 

R 

R 

Lake  whitefish 

Coregonus  clupeaformis 

R 

R 

Alewife 

Alosa  psuedoharengus 

M 

M 

Gizzard  shad 

Dorosoma  cepedianum 

A 

M 

Smallmouth  bass 

Micropterus  dolomieui 

M 

M 

Largemouth  bass 

Micropterus  saimoides 

M 

M 

Rock  bass 

Amblo^lites  rupestris 

M 

M 

Common  sunfish 

Lepomis  gibbosus 

M 

N 

Bluegill 

Lepomis  macrochirus 

M 

M 

TVhite  crappie 

Pomoxis  annualaris 

R,M 

R,M 

Common  sucker 

Catostomus  commersoni 

A 

A 

Eastern  guillback 
carpsucker 

Carpiodes  cyprinus 

M 

M 

Shorthead  redhorse 
sucker 
or 

Moxostoma  macrolepidotum 
Moxostoma  aureolum 

M 

M 

Northern  pike 

Esox  lucius 

R 

R 

Channel  catfish 

Ictalurus  punctatus 

M 

M 

Brown  bullhead 

Ictalurus  nebulosus 

M 

M 

Stonecat  madtom 

Norurus  flavus 

A 

A 

Brook  silversides 

Labidesthes  sicculus 

R 

R 

American  eel 

Anguilla  rostrata 

R 

R 

Sea  Lamprey 

Petromyzon  raarinus 

R 

R 

Longnose  gar 

Lepisosteus  osseus 

R,M 

R,M 

KEY :  A  -  Abundant 

or  common  M  -  Modestly  abundant 

R  -  Rare 

S  -  Seasonally 

abundant 

TABI£  2-6 
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TABLE  2-7 


FISH  SPECIES  PRESENT  IN  ELK  CREEK, 

ERIE  COUNTY,  PENNSYLVANIA  ON  NOVEMBER  6,  1971 

(From  Dr.  E.  C.  Masteller,  Personal  Communication)* 


Common  Name 


Scientific  Name 


White  sucker 
Hognose  sucker 
River  chub 
Big-eye  chub 
Tongue-tied  chub 
Creek  chub 
Common  shiner 
Sand  shiner 
Silver  jaw  minnow 
Blacknose  dace 
Longnose  dace 
Redside  dace 
Stoneroller 
Johnny  darter 
Rainbow  darter 
Fantail  darter 
Greenbanded  darter 
Variegated  darter 


Catostomus  commersoni 
Hypentelium  nigricans 
Hybopsis  micropogon 
H.  amblops 

Parexoglossum  laurae 
Semotilus  atromaculatus 
Notropis  cornutus 
N.  deliciosus 
Ericymba  buccata 
RhinlchThys  atratulus 
R.  cataractae 
Clinostomus  elongatus 
Campo stoma  anbmalum 
Etheo stoma  nigrum 
E.  caeruleuro 
E.  f labellare 
E.  blennoides 
E.  variatum 


*Specimens  taken  at  town  of  McKean  by  electroshocking 
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TABLE  2-8 


BIRDS  OF  ERIE,  PENNSYLVANIA,  ON  DECEMBER  18,  1971 


Count  taken  within  7.5  mile  radius  of  southeast 
Erie,  including  Presque  Isle  State  Park. 
(From  American  Birds,  1972)* 


Common  Name 


Scientific  Name 


Number 

Observed 


Horned  grebe 

Pied-billed  grebe 

Double-creasted  cormorant 

Great  blue  heron 

Whistling  swan 

Canada  goose 

White-fronted  goose 

Mallard 

Black  duck 

Gadwall 

Pintail 

Green-winged  teal 
VJood  duck 
Redhead 

Ring-necked  duck 

Canvasback 

Greater  scaup 

Lesser  scaup 

Common  goldeneye 

Bufflehead 

Oldsquaw 

Ruddy  duck 

Hooded  merganser 

Common  merganser 

Red-breasted  merganser 

Goshawk 

Red-tailed  hawk 
Kestrel 

Ring-necked  pheasant 
American  coot 
Common  snipe 
Great  black-backed  gull 
Herring  gull 
Ring-billed  gull 
Bonaparte's  gull 
Mourning  dove 
Great  horned  owl 
Belted  kingfisher 
Yellow-shafted  flicker 


Colymbus  auritus 
Podilyii^us  podiceps 
Phalacrocorax  auritus 
Ardea  herodias 
Cyqnus  columbTanus 
Branta  canadensis 
Anser  aibifrons 
Anas  platyrhynchos 
Anas  rubrip^ 

Anas  strepera 
Anas  acuta 
Anas  carolinensis 
Aix  sponsa 
Aythya  americana 
Aythya  collarii~ 
Aythya  valisineria 
Aythya  mar'i'la 
Aythya  af finis 
Glaucionetta  clangula 
Glaucionetta  albeolcT' 
Clangula  hyemalis 
Erismatura  jamaicensis 
Lophodytes  cucullatus 
Mergus  merganser 
Mer^us  serrator 
Accipiter  ^entTlis 
Buteo  jamaicensis 
Falco  sparverius 
Phasianus  colchicus 
Fulica  americana 
Capella  gallinago 
Larus  marinus 
Larus  argentatus 
Larus  delawarensis 
Larus  Philadelphia 
Zenaidura  macroura 
Bubo  virginianus 
Meqaceryle  alcyon 
Colaptes  auratus 


8 

8 

2 

2 

58 

67 

1 

502 

168 

10 

11 

2 

3 

13 

2 

514 

233 

10 

111 

121 

1 

2 

1 

2 

11 

1 

2 

9 

1 

932 

8 

24 

1,631 

5,227 

451 

17 

1 

2 

15 


TABLE  2--8  (Continued) 


Common  Neune 


Scientific  Nam.e 


Number 

Observed 


Pileated  woodpecker 
Red-headed  woodpecker 
Hairy  woodpecker 
Downy  woodpecker 
Horned  lark 
Blue  jay 
Common  crow 
Black-capped  chickadee 
Tufted  titmouse 
White-breasted  nuthatch 
Red-breasted  nuthatch 
Brown  creeper 
Winter  wren 
Mockingbird 

Golden-crowned  kinglet 
Cedar  waxwing 
Northern  shrike 
Starling 
Myrtle  warbler 
House  sparrow 
Red-winged  blackbird 
Bronze-headed  cowbird 
Cardinal 

Evening  grosbeak 
American  goldfinch 
Rufous-sided  towhee 
Slate-colored  junco 
Tree  sparrow 
White-throated  sparrow 
Song  sparrow 
Snow  bunting 


Hylatomus  pileatus 
Melanerpes  erythrocephalus 
Dendrocopus  villosus 
Dendrocopus  pubesc^s 
Eremophila  alyestris" 
Cyanocitta  crista ta 
Corvus  brachyrhynchos 
Parus  atricapillus 
Parus  bicolor 
Sitta  carolinensis 
Sitta  canadensis 
Certhia  familiaris 
Troglodytes  troglodytes 
Minus  polyglottos 
Regulus  satrapa 
Bombycilla  decrorum 
Lanius  excubitor 
Sturnus  vulgaris 
Dendroica  corona ta 
Passer  domesticus 
Agelaius  phoeniceus 
Molothrus  ater 
RichmonSena  cardinalis 
Hesperiphona~vespertina 
Spinus  tristis 
Pipl'ld  erythrbphthalnus 
Junco  hyemalis 
Spizella  arborea 


Melospiza  melodia 
Plectrophenax  nivalis 


Total  number  os  species  =70 


1 

1 

6 

32 

25 

30 

14 
171 

8 

19 

4 

5 
2 
1 

11 

107 

1 

76 

35 

275 

29 

2 

79 

13 

35 

4 

56 

218 

6 

15 
32 


•Weather  conditions  during  count:  cloudy,  temperature  20°  to  24°, 
wind  NW,  10-20  mph,  4-6  inches  snow  cover. 


TABIi!  2-9 


OF  NORmWESTEra^  PENNSYLVANIA 
(Fran  Doutt,  et.  al. ,  1967) 


Catmon  Nane 


Opossum 
Smoky  shrew 
Short-tailed  shrew 
Pygny  shrew 
Least  shrew 
Hairy-tailed  mole 
Star-nosed  mole 
Little  brown  bat 
Keen  bat 
Indiana  bat 
Leib  bat 

Silver-haired  bat 

Pygiiy  bat 

Big  brown  bat 

Bed  bat 

Hoary  bat 

Eastern  oottoitail 

Chipmunk 

Woodchxidc 

Gray  squirrel 

Pox  squirrel 

Bed  squirrel 

Eastern  flying  squirrel 

Deer  mouse 

White-footed  muse 

Ge^jper's  red-backed  vole 

>feadaw  vole 

Pine  vole 

Muskrat 

Southern  bog  leimdng 

Norway  rat 

Meadow  jiztping  mouse 

Woodland  j  unping  mouse 

Bed  fox 

Gray  fox 

Baccocn 

Least  weasel 

Lcng-tailed  weasel 

Skunk 

White-tailed  deer 


Scientific  Name 


Dedelphis  marsiroialis 
Sorex  fumeus 
Blarina  brevicauda 
Microsorex  hoyi 
Crvptotis  parva 
Paras  calops  b^a^;eri 
Ccndylura  cristata 
Myotis  lucifuqus 
Myotis  keenii 
Myotis  sodalis 
Myotis  subulatus 
Tafi-imycrhftris  noctivaqans 
Pipistrellus  sifcflavus 
Eptesicus  fuscus 
Tasiurus  borealis 
Iasiun:is  cinereus 
Sylvilaqus  floridanus 
Tamias  striatus 
Mannota  mcnax 
Sciurus  carolinensis 
Sciurus  niqer 
Tamiasciurus  hudsonicus 
Glaucortys  volai^ 
Percttyscus  naniculatus 
Peraiyscus  leucopus 
Clethricnciiys  gapperi 
Victrotus  penn^lvanicus 
Pitynys  pinetorum 
Cndatra  zibethicus 
Syn^tcnys  cooperi 
Rattus  norvegicus 
Zapus  hudsonius 
Napaeozap^  ms  ignis 
VUlpes  fulva 
Urocycn  cinereoargenteus 
Procycn  lotor 
I^tela  rixosa 
^^ustela  frenata 
Mephitis  mephitis 
Odocoileus  virgmianus 


TABLE  2-10 


PROVlSICmL  MAXIMUM  TEMPERATURES 
REOOmENDED  AS  CD>PATIBLE  WITH  THE  WELL-BEING  OF  VARIOUS 
SPECIES  OF  FISH  AND  THEIR  ASSOCIATED  BIOTA 


93°F  Growth  of  catfish,  gar,  vMte  or  yellow  bass, 
spotted  bass,  bixffalo,  carpsucker,  threcdfin 
shad,  and  gizzard  shad. 

90°F  Growth  of  largenouth  bass,  drum,  bluegill,  arvi 
crappie. 

84 °F  Growth  of  pike,  perch,  walleye,  smallmouth  bass, 

and  sauger. 

80°F  Spawning  and  egg  development  of  tatfish,  buffalo, 
tlireadfin  shad,  and  gizzard  shad. 

75°F  Spawning  and  egg  development  of  largemouth  bass, 
white,  yellow,  and  spotted  bass. 

68  °F  Growth  or  migration  routes  of  salmonids  and  for 

egg  develc^3ment  of  perch  and  smallmouth  bass. 

55°F  Spawning  and  egg  development  of  salmon  and  trout 
(other  than  lake  trout) . 

48°F  Spawning  and  egg  development  of  lake  trout,  walleye, 
northern  pike,  sauger,  and  Atlantic  salmon. 


NOTE:  Recomiended  temperatures  for  other  species,  not  listed  above, 
nay  be  established  if  and  vrtien  necessary  information  beccites 
available. 
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TABLE  2-11 


PROJECT  :  GPU _ W.O. 

CONTRACTOR :  SAH _ 

DRILLER  ;  Homer  Growden 

CLASSIFIED  BY  :  R.E.L. 


4525-00  SITE  area  Lake  Cltv _ 

COORDINATES  Baseline  Sta.  1-K)0 

Left  195 


DATF;  4-10-72 


Sheet  1  of  .  3 
drill  hole  no  T-6 
elevation  699.3 

OWL  0  HRS _  10.8 

24  HRS  17.6 


b 

S  P  T 

► 

u. 

SOIL  DESCRIPTION 

4^ 

C  oorft* 
Cranwlor 

Soilt 

REMARKS 

X 

& 

6 

Biows/ 

A  1. 

• 

oe 

*o 

D*ntity  (qf  Consitttney),  Color 

u 

t/i 

Rong0 

Six* 

Crain 

Shap* 

Chamieot  Comp, 

Caalapic  Data, 

o 

Soil  Typo  •  Accotftortoft 

3 

Cor* 

Rac. 

Graond  Wotar, 

o 

6 

12 

IB 

R  wn 

Cara 

Conttroction  Problamx,  ate. 

I 

1 

1 

3 

Med. bm. silty  sand, f.-med. grained 
tr. organic  debris, damp 
~  Lt. yellow  brn. silty  f. sand, damp. 

SM 

- 

2 

3 

9 

3.0 

59 

- 

b 

8 

4 

5 

.  Med. brn. sand, well  graded, damp, 
loose, tr. gravel 

Same  as  above 

4- 

4 

3 

4 

5 

2 

3 

-  Same  as  above 

- 

5 

5 

4 

-  Same  as  above 

-  Med. brn. gravelly  sand .well  graded 

-  loose, damp, est  10-20Z  gravel 

- 

10 

7 

e 

7 

(c 

- 

• 

S 

4 

4 

3 

'  Med . brn . sand , f . -med . grained , damp 

-  loose 

-  Same  as  above  -  tr.sllt 

5P 

- 

9 

4 

4 

5 

- 

15 

10 

4 

5 

Co 

Same  as  above 

“ 

Note  change  In  blow 
count  -  casing  set  at 

M 

UA- 

l(. 

lO 

.  Same  as  above 

-  Med. brn. sand, f .-med .grained, moist, 
.  loose,tr. gravel, tr.sllt 

- 

IZ 

13 

IZ 

1 1 

" 

15*  and  hole  cleaned 
out  before  sample  #11 
was  taken 

\b 

‘3 

7 

C. 

.  Same  aa  above  -  moist  to  wet 

14 

4- 

4 

5 

.  Same  as  above  -  moist  to  wet 

- 

15 

13 

!(. 

17 

.  Med. brn. sandy  silt  w/tr. gravel, 
moist  to  wet, stiff 

Same  as  above 

- 

ic? 

4 

7 

9 

ML 

- 

Zi 

17 

19 

23 

24 

Same  as  above  -  Fe02  staining 

. 

18 

12 

17 

Zl 

27  0 

-  Gray  silty  v.flne  sand, moist, 

SM 

- 

19 

3(, 

38 

40 

Gfcay^v'flne  sandy  silt, not  plastli 
damp  to  moist, stiff 

Same  as  above 

» 

- 

50 

ZO 

2i 

34 

39 

ML 

- 

Zl 

9 

13 

lt> 

Same  as  above  -  moist  to  wet 

- 

tz 

24 

22 

23 

-  Same  ss  above 

- 

35 

23 

18 

34 

28 

Same  as  above 

- 

24 

4fc 

38 

44 

^  0 

-  Same  as  above 

- 

25 

2 

Cff 

9 

57  0 

TJray  aTTty  v.TIhe  sand', loose , wef 

.  Gray  v.flne  sandy  silt, not  plastli 
damp  to  moist ,v. stiff 

- 

2(0 

31 

34 

3T 

f 

4C 

27 

23 

30 

45 

Same  as  above  -  tr.  c.  sand 

.  Same  aa  above  -  moist  to  wet 

~  Gray  v.  fine  sandy, silt , not  plast: 
-  moist  to  wet,  stiff 

ML 

28 

21 

30 

39 

- 

29 

3 

4 

14 

*15 

C, 

- 

AS 

30 

14 

27 

31 

-  Gray  v.flne  sandy  silt  to  silty  f 
.  SAnd ,  TiiAiAt  tn  up.r,v.ftr1ff 

SM 

- 

3i 

1  Cc 

23 

27 

,  Same  as  above 

ml 

. 

32 

32 

31. 

43 

4*  • 

Same  as  above  -  damp 

&Q 

33 

4 

5 

17 

.  Gray  v.  fine  sandy  silt,  not  plas 
moist,  stiff 

Ic 

- 

C Al  ■  12/(5 
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TABLE  2-12 


PROJECT  GPU _ 

CONTRACTOR :  SSH _ 

DRILLER  : _ Paiil  lacks 


W  0  4525-00  SITE  AREA. 

COORDINATES. 


Lake  Cltv 


11-1-60 
365'  Right 


SHEET  1  OF  3 
DRILL  HOLE  NO  CT  2A 
elevation  670.5 


Classified  By  .  . 


R.E.L. 


DATE  :  3-30-72 


OWL  0  HRS  7.3  -  3-31 

24  HRS  8.8  -  4  ■>  _ 


GILBERT  ASSOCIATES,  INC 

SOIL  CLASSIFICATION  SHEET 


TABLE  2-11 


PROJECT  : _ : 

contractor  .  _ 

DRILLER  : _ 

Classified  by  : . 


525-00  SITE  AREA  . 


DATE  :  4-13-72 


Lake  Clt^ 


Sta.  1-t-OO 
Left  195 


SHEET  3  OF _ ■_3 

DRILL  HOLE  MO  T-6 
elevatiom  699.3 
OWL  0  mbs  ?? ■ 1  /  4 


sa^i 


SOIL  DESCRIPTION 
Dantity  (or  Conoiitortcy).  Color 
Soil  Typo  •  Aceoaoorioo 


Gray  clayey  sandy  sllt.sl.-mod. 
las . .mod. dry  strength, slow  dll 
-ry.hard.est  35X  sand, eat 
Sane  as  above 

Same  as  above  -  tr .  gravel 


Gray  silty  sand  w/tr.clay  &  est 
10-152  gravel ,v. dense, sand  Is  v, 
f. grained  to  crs .grained, gravel 
up  to  2 

Same  as  above  -  w/ silt stone 

cobble 

Gray  silty  sand-sandy  silt,tr.cla 
tr .gravel , sand  Is  f. grained, damp 

Gray  silty  sand, tr. gravel, damp 


Gray  claystone-slltstone.core 
pieces  4"  to  1",  thin  bedded  & 
cross  bedded  on  a  small  scale 


Coprft* 

Gronulor 

Soils 


remarks 

Ckomieol  Comp, 

G^oiopic  Doto, 

Crown^  Wotor, 

Construction  ProkUms,  #te. 
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TABLE  2-12 


PROJECT  :  GPU 

CONTRACTOR  ; _ SJ 

DRILLER  :  Paul 

Classified  by  :  _ _ 


W  O  4525-00  SITE  AREA. 

COORDINATES. 

DATE:  _ 4-3-72 


Lake  Cl t5 


365'  Right 


drill  HOLE  NO  CT  2A 
elevation  670.5 
GWL  0  HRS  9-Q  /  4-5 
2i  HRS _ 


0 

Z 

.2 

s  P  T 

Blows/ 

A 

E 

.s 

6  In. 

6 

12 

18 

3d 

41 

4i 

Alp 

35 

25 

33 

45 

3C. 

38 

74 

7G 

37 

35 

47 

78 

38 

4 

IG 

14 

39 

23 

23 

33 

iO 

12 

2G 

37 

A1 

12 

23 

7; 

42 

15 

18 

30 

43 

18 

23 

32 

4.  A- 

34 

73 

133 

45 

i?. 

8G 

175 

4U 

23 

42 

83 

47 

18 

18 

32 

48 

20 

46 

82 

2l 

38 

77 

50 

14 

20 

27 

51 

18 

34 

4Z 

51 

42 

46 

1  14 

53 

57 

87 

54 

35 

<.2 

55 

25 

yio  t 

R 

54 

IG 

33 

ICO 

57 

n 

3a 

48 

58 

Z4 

41 

78 

S’* 

7 

27 

5G 

U> 

82 

'0  i 

1 

1  I 

74 

4.7 

26 

23 

3G 

G3 

3l 

70 

gS 

G4 

33 

G7 

73 

soil  description 

0«n«'ity  (or  Conftittor^cy),  Cotor 
Soil  Typo  •  Accottorroo 

.Same  as  previous  description 
-Same  as  above 

-Grsy  v.f. sandy  silt. no  plastl 


Coort* 

Gronwior 

Seift 


ame  as  aoovi  ^  tf.med. grained  sani 
ray  sandy  silt  v/apme  clay .si >w 
dllatancy , sllgnt-mod . plasticity , 

damp  to  mnlat  _  ^ _  _  _  _  _ 


“Gray  sandy  sirtjnone-slignr  plas,  mv 
-  strenltg, 

-Same  as  above  , 

.Gray  f. sandy  silt  .w/vert .seam  of, 
crBe.-mea.Band  w/tt. gravel  on  edg 

. Gr iy jsTS lI  ttsSAd-v, f . §and y  slit, 
sand  well  grained, hard, dainp  _ 

"Same  as  above  sm 


Same  as  above  -  tr.  gravel 

-Same  as  above  -  tr.  gravel 

■  Same  as  above  -  tr .  gravel 

•Gray  silt, est.IStsand, wet, rapid  dl.,, 

._low  dry  strength, si. plas. ,med. con  sis  :en  :y 
Gray  gravelly  sandy  silt , stiff , mol  it , 


ray  silt, est. 102  sand,nqne-sl.pla s . , 
low  dry  strength, rapid  dll ., moist -we 
ray  silt, est.I0Zsana,tr. gravel, sL  - 


, stiff 


.  mod, plas. , rapid-slow,  dll. , damp, V.  iti  :f- 
nard,Iow  dry  strength 
'Same  as  above  -  si .plas. mod. dry  st -en  ;th 

Gray  sTEt^r  .  sanijione-slTplae  .mod^ 

•  all .  stItY-v . stlfY.damp  ,ioV  jti  th 
-Gray  silty  gravelly  sand .estTlOz 


Same  as  above 

"Gray  silt, tr .sand , vert. clay  layers, 

'  v^stTff ’Sofst  ’  strengt  I, 

‘Same  as  above 

Gray  slltstone-claystone, minor 
cross  bedding, horizontal  oriental ^on 
■  core  pieces  less  than  4" 


remarks 

Ch.mic.l  C.mp, 

D.olopic  D.to, 

Ground  Wot.r, 

Con.tfuctton  Prebl.mt,  *tc. 


Apparent  vert,  seam  of 
sand  w/tr.  gravel 


Appears  as  If  spoon  Is 
splitting  near  vert, 
contact  between  silt 
and  gravelly  sand  w/sllt 


-El.  574.5 


Nx  core 


CAI  ■  22T  12/CS 


PENNSYLVANIA  ELECTRIC  COMPANY 
LAKE  CITY  PLANT 


16  KNOTS 


HH 

HH 


16  KNOTS 


mm 


16  KNOTS 


DOTTED  LINE  -  WIND  FREQUENCY,  % 
SOLID  LINE  -  wind  VELOCITY,  KNOTS 


WIND  PATTERNS 
PORT  ERIE  AIRPORT 
1965  TO  1969 
WINTER  MONTHS 
FIGURE  2-1 
SHEET  1  OF  5 


PENNSYLVANIA  ELECTRIC  COMPANY 
LAKE  CITY  PLANT 


U  KNOTS 


hiH 


U  KNOTS 


16  KNOTS 


DOTTED  LINE  -  WIND  FREQUENCY,  % 
SOLID  LINE  -  WIND  VELOCITY,  KNOTS 


WIND  PATTERNS 
PORT  ERIE  AIRPORT 
1965  TO  1969 
SPRING  MONTHS 
FIGURE  2-1 
SHEET  2  OF  5 


PENNSYLVANIA  ELECTRIC  COMPANY 
LAKE  CITY  PLANT 


PENNSYLVANIA  ELECTRIC  COMPANY 
LAKE  CITY  PLANT 


J6  KNOTS 


16  KNOTS 


10% 


DOTTED  LINE  -  WIND  FREQUENCY,  % 
SOLID  LINE  -  wind  VELOCITY,  KNOTS 


WIND  PATTERNS 
PORT  ERIE  AIRPORT 
1965  TO  1969 
FALL  MONTHS 
FIGURE  2-1 
SHEET  4  OF  5 


LAKE  ERIE 


PENNSYLVANIA  ELECTRIC  COMPANY 
LAKE  CITY  PLANT 


ANNUAL  WIND  PATTERN! 
PORT  ERIE  AIRPORT 
1965  TO  1969 
FIGURE  2-1 
SHEET  5  OF  5 


FREQUENCY  (7.)  AND  MEAN  WIND  VELOCITY  fV.  Knots)  OF  WINDS  RECORDED  AT 
PORT  ERIE  AIRPORT.  JANUARY  1965  TO  MARCH  1969 


PENNSYLVANIA  ELECTRIC  COMPANY 
LAKE  CITY  PLANT 
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3 


ENMRONJ-lE'n'.U  IMPACT  OF  TIE  PROPOSED  ACTIOM 


3.1  CONSTRUCTION  PHASE 

3.1.1  Offshore  and  Shoreline  Construttion 

3. 1.1.1  Estimated  Dredging  and  Blasting  Impact 

Dredging  or  blasting  required  for  installation  of  the  intake 
and  discharge  pipes  wll  have  a  temporary  impact  on  the  bottom 
cormunity  within  the  inmediate  area.  The  impact  would  involve 
removal  of  bottom  organisms  within  the  trench  area,  temporarily 
increased  local  turbidity,  and  some  sedimentation.  The  area 
from  which  bottom  organisms  (Section  2)  would  be  removed  is 
insignificant  compared  to  total  shoreline  area.  Therefore, 
regardless  of  the  time  of  year,  the  food  chain  of  the  aquatic 
community  will  not  be  significantly  affected.  Increased 
turbidity  will  be  temporary,  and  therefore  will  not  affect 
productivity  of  aquatic  plants.  Fish,  which  can  tolerate 
high  turbidities  for  short  periods  of  time,  will  not  be 
affected  adversely  (Reference  3.1-1).  Sedimentation,  if  it 
is  continuous  and  severe  enough  to  cover  eggs  or  clog  the 
gravel  crevices  which  afford  protection  in  natural  habitats, 
affects  spawning  of  fishes  iiJiich  require  gravel  bottom  for  egg 
and  fry  development.  Damage  to  eggs  and  fry  can  be  avoided 
by  dredging  at  a  time  of  the  year  when  spawning  of  irportant 
species  does  not  take  place  in  the  immediate  vicinity.  For 
this  plant,  the  area  subjected  to  sedimentation  will  be  very 
small  compared  to  the  shoreline  area  available  for  spawning. 

l‘/hen  blasting  is  used,  there  is  the  possibility  of  fish 
mortality  in  the  immediate  area. 

The  species  of  fishes  listed  on  Table  2-6  are  expected  to  be 
in  the  area  through  much  of  the  year  or  during  spawning,  as 
indicated.  The  incidence  of  spal^^rling  in  the  area  is  not  known, 
although  the  Pennsylvania  shoreline  on  the  whole  is  used.  A 
light  growth  of  algae  was  noticed  at  a  depth  of  13  feet  off¬ 
shore,  and  was  not  limited  to  one  particular  area  at  the  site. 

3. 1.1. 2  Protective  Measures 

Control  of  dredging  will  be  maintained  so  as  to  be  in  con¬ 
formance  with  the  requirements  and  stipulations  of  the  State 
and  Federal  permits. 
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Dredging  and  blasting  will  disturb  the  bottom  life  temporarily. 
However,  by  limiting  the  amount  of  dredging  and  blasting,  the 
damage  will  be  ten^orary  in  nature.  This  work  will  not  pre¬ 
sent  an  extensive  or  continuing  barrier  to  fish  or  other 
bottom  life  migration  or  movement. 

Material  from  the  open  trench  will  be  used  as  backfill  and 
the  area  raised  twelve  inches  above  the  natural  bottom  to 
protect  the  pipeline.  Additional  dredged  material  left  over 
after  backfilling  will  be  spread  along  the  pipeline  route, 

15  feet  on  each  side  not  to  raise  the  bottom  more  than  12 
inches  above  its  natural  depth.  Any  material  too  large  to  be 
used  in  this  manner,  will  be  disposed  of  on  the  site.  This 
material  will  be  placed  in  a  basin  so  that  the  liquid  ar^d 
sediment  will  separate  and  the  water  will  be  allowed  to  return 
to  natural  drainage  channels.  The  remaining  sediment  will  be 
covered,  shaped  and  seeded  to  conform  to  the  surrounding 
terrain. 

3.1.2  Onshore  Construction 

3. 1.2.1  Estimated  Site  Preparation  and  Construction  In^jact 

Since  construction  of  this  type  of  facility  requires  removal 
of  some  wooded  areas,  there  wHl  be  disturbance  to  indigenous 
wildlife.  The  amount  of  wood^  areas  to  be  removed  is  small, 
and  large  wooded  areas  which  remain  adjacent  to  the  plant 
site  should  provide  adequate  relocation  area  for  the  wildlife. 

The  total  area  to  be  cleared  or  graded  will  be  66  acres. 

Presently  the  drainage  pattern  on  the  east  end  of  the  site 
consists  of  drainage  into  Elk  Creek  and  into  Lake  Erie.  It 
is  not  conteii5)lated  that  the  amounts  of  surface  drainage 
entering  Lake  Erie  directly  will  be  changed. 

The  basic  change  in  the  drainage  of  the  site  will  be  runoff 
time;  i.e.,  the  time  between  the  rain  falling  on  the  ground 
and  its  entering  Lake  Erie.  This  time  will  be  decreased. 

At  present,  the  surface  runoff  carries  some  sediment  load  into 
Elk  Creek  and  Lake  Erie  from  the  adjoining  agricultural  areas. 

The  planned  sediment  control  facilities  vhich  will  control  the 
sediment  for  the  immediate  plant  site  only  and  are  described 
in  the  following  protective  measure  section,  will  trap  the 
sediment  prior  to  its  entry  into  Lake  Erie.  The  sediment 
basins  will  be  cleaned,  removing  the  sediment,  as  part  of 
plant  maintenance.  The  sediment  removed  will  then  be  placed 
on  the  site  and  seeded.  A  study  of  a  series  of  aerial  photographs 
taken  between  1939  and  1972  shows  no  apparent  erosion  of  the  bliiff 
at  the  site.  It  is  not  expected  that  the  planned  construction  wall 
cause  any  change  in  the  erosion  of  the  bluff,  or  have  any  impact  on 
the  soils,  geology  or  ground  water  regimes  in  the  area. 
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Rain  falling  in  the  oil  tank  dike  area  will  be  drained  by 
ditches  around  the  perimeter  of  the  tanks  to  an  outlet 
point,  one  for  each  side  of  the  divider  wall.  The  drainage 
will  be  ponded  in  the  diked  area  by  valving  the  outlet. 

This  water  will  then  go  to  the  oil  interceptor  prior  to 
lake  disdiarge.  The  pond  area  is  not  drained  however, 
until  a  manually  controlled  valve  is  opened.  In  this  manner, 
a  visual  assessment  of  the  amount  of  oil  can  be  made.  If 
the  oil  in  the  pond  is  of  a  magnitude  too  great  for  the  oil 
separator  to  handle,  the  oil  will  be  contained  and  removed 
within  the  berm  walls  (See  figure  1-3). 

The  release  of  combustion  oroducts  to  the  atmosphere  during 
construction,  particularly  from  diesel  engines,  is  comon  to 
all  construction  projects.  This  is  presently  unavoidable, 
however  the  concentrations  and  quantities  of  the  combustion 
nroduct  releases  on  this  project  are  not  expected  to  be 
significant. 

During  the  construction  phase  of  this  plant,  noise  will  be 
made.  The  t>'pes  of  noise  are  those  generally  associated  with 
large  earth -moving  equipment,  pile  driving  equipment,  cranes, 
concrete  placing,  and  similar  equipment. 

The  materials  for  construction  will  be  transported  to  the  site 
by  either  truck  or  by  railroad  cars  w’hich  will  resoectively 
utilize  the  access  road  or  the  railroad  spur.  The  planned 
railroad  spur  onto  the  plant  site,  plus  a  well  designed  main 
access  road  should  provide  adequate  entry  and  egress  from  the 
property  for  all  construction  equipment,  materials,  and 
stationary  plant  equipment;  and  therefore,  no  significant 
in^iact  is  expected  on  adjacent  traffic.  - 

3 . 1 . 2 . 2  Protective  Measures 

The  clearing  and  grubbing  will  be  limited  to  only  those  areas 
needed  for  ccJhstruction  of  plant  facililfl.es. 

It  is  planned  to  remove  only  a  small  part  of  the  existing 
wooded  area  on  the  site,  since  the  portion  of  the  property 
to  be  occupied  by  the  plant,  cooling  tower,  tanks,  and  access 
corridors  is  presently  open  fields. 

A  determined  effort  is  being  made  during  plant  layout  and  will 
be  made  during  construction  to  maintain  the  site's  present 
natural  condition. 

The  approach  to  be  used  in  determining  the  amount  of  earth - 
moving  required  is  the  policy  of  using  all  those  materials, 
that  will  be  excavated  and  found  suitable  from  good  engineering 
practice,  in  the  areas  that  need  to  have  a  fill  or  an  embank¬ 
ment  constructed  on  them.  In  this  way,  a  minimum  of  area  will 
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be  disturbed  and  disposal  areas  will  not  have  to  be  established. 

Since  site  preparation  requires  removal  of  vegetative  cover, 
some  soil  erosion  may  result.  Several  methods  will  be  utilized 
to  limit  and  reduce  the  amount  of  soil  erosion.  The  area  that 
is  to  be  cleared  of  vegetative  cover  will  be  limited  to  only 
those  areas  that  are  required  for  immediate  construction. 
Hoivfever,  these  areas  will  be  left  itfith  cover  on  as  long  as 
practicable.  Erosion  in  the  form  of  dust  from  construction 
parking  areas  and  access  roads  will  be  controlled  by  sprinkling 
with  water. 

Erosion  caused  by  rainfall  on  the  balance  of  the  site 
will  be  controlled  by  one  of  two  methods,  either  maintenance  of 
the  vegetative  cover  or  by  sediment  control  facilities.  The 
existing  vegetative  cover  will  be  maintained  or  replaced  after 
local  construction  by  one  which  grows  rapidly.  Sediment  con¬ 
trol  structures  such  as  sediment  ponds,  ditching,  and  a  storm 
drainage  system  will  be  employed  to  control  erosion  over  large 
areas  during  construction.  The  storm  drainage  system  will  re¬ 
main  as  part  of  the  permanent  installation. 

The  main  plant  access  road  will  be  oriented  to  the  public  high¬ 
way  so  as  to  provide  optimum  conditions  for  entering  and 
leaving  the  public  highway. 

Suitable  facilities  will  be  provided  for  the  disposal  of 
sanitary  wastes ,  see  Appendix  Cl .4  ,  in  accordance  with  Erie 
County  and  Pennsylvania  State  standards.  A  permit  for  these 
facilities  has  been  issued  by  the  Erie  County  Department  of 
Health  (Permit  #163971).  Liquid  fuels,  lubricating  oils,  and 
other  wastes  will  be  stored,  handled,  and  disposed  of  in  com¬ 
pliance  with  the  Pennsylvania  Fire  Marshal  and  Pennsylvania 
Department  of  Environmental  Resources  regulations.  A  nenr.it 
for  above  ground  storage  tanks  has  been  issued  by  the  Penn¬ 
sylvania  State  Police  (Permit  #173,290).  The  Department  of 
Environmental  Resources  has  issued  an  Industrial  Waste  Permit 
(Pennit  #2572205). 

3.1.3  Dewatering  and  Equipment  Test  Water 

3, 1.3.1  Sources  and  Disposal  Protective  Measures 

Sources  of  dewatering  water  would  be  excavations  for  foundations 
for  structures  which  would  intercept  ground  water  or  Lake  Erie 
infiltration.  Structures  at  which  this  will  occur  are  found¬ 
ations  for  combustion  and  steam  turbine  units  and  cooling  tower. 
The  water  from  the  pump  house  area,  which  is  located  at  the 
lake  front,  will  be  pumped  back  to  the  lake,  but  extra  care 
will  be  taken  to  ensure  that  only  clear  lake  water  will  be 
returned  to  the  lake.  Sources  of  equipment  test  water  would 
be  that  water  i^sed  in  pressure  testing  of  the  boiler  and  piping 
in  the  station,  and  the  water  for  hydro-testing  of  the  fuel  oil 
storage  tajiks. 
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The  water  obtained  from  dewatering  of  foundations  will  be 
disposed  of  via  the  site  drainage  facilities.  The  water  will 
contain  suspended  soil  particles  which  will  be  allowed  to 
settle  out  in  sediment  basins  prior  to  being  discharged  to  a 
natural  water  course. 

All  equipment  testing  water  having  oils  or  chemicals  will  be 
collected  and  conducted  to  a  settling  pond  where  the  oil  will 
be  removed  and  the  chemicals  neutralized  prior  to  the  water 
being  discharged  to  a  natural  water  course. 

3.1.4  Potential  Construction  Accidents 

3. 1.4.1  Types 

The  only  three  types  of  potential  construction  phase  accidents 
expected  to  have  an  environmental  impact  would  be: 


a.  Fires  -  air  pollution 


b.  Explosions  -  noise  impact 

c.  Oil  spills  -  ground  or  water  pollution 

3. 1.4. 2  Protective  Measures 


An  on-going  safety  program  will  be  utilized  during  construction 
to  educate  employees  in  safety  practices  and  concepts,  and  to 
maintain  a  continuous  management  level  surveillance  for  all 
potentially  hazardous  conditions  and  situations. 

Portable  fire  extinguishers  will  be  distributed  around  the 
construction  activities  for  immediate  use  in  containing 
accidental  fires.  Major  fires  would  require  assistance  frran 
local  fire  companies.  After  the  plant  water  supply  and  storage 
system  is  con^structed  and  operable,  it  will  be  available  to 
supply  water  to  permanently  mounted  fire  hose  reels. 

Oil  spills  of  a  large  magnitude  will  not  be  encountered  since 
only  routine  refueling  of  motorized  construction  equipment  is 
planned. 

3.2  OPERATION  PHASE 


3.2.1  Air 

3. 2.1.1  Estimated  Impact 

3. 2. 1.1.1  Emissions 

The  composition  of  the  exhaust  gases  from  Westinghouse's  PACE 
260  plant  will  vaiy'  depending  on  whether  this  is  operating  as 
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a  sinqjle  or  a  combined  cycle,  and  the  type  of  fuel  used. 

Based  on  ASTTI  No.  2  fuel  oil  with  0.5  percent  sulfur  content, 
the  maximum  allowable,  the  predicted  amount  of  SO2,  NO^,  and 
particulate  are  as  follows  for  normal  base  load  operation. 

See  Appendix  A. 

The  Pennsylvania  State  limits  on  these  emittants  are  also 
given  for  conparison.  It  should  be  noted  that  the  new  EPA 
stationary  source  criteria  are  not  applicable  to  combustion 
turbines. 


Conbustion  Auxiliary 
Turbine  Ehjct 

Cycle  Burners 

Ccmbined 

Cycle 

Penna. 

Limit 

Federal 

Max .  (Ib/MBIU) 
2  Hr.  Avg. 

Emissions 

Heat  load 
Base 
Btu/hr 

1.775x10® 

0.354xin9 

2.129x109  - 

- 

SO2 

Ib/in^Btu 

0.52 

0.52 

0.52 

1.8 

0.80 

NOx 

Ib/lO^Btu 

0.72 

0.23 

0.64 

0.30  (not 
include 

conbustion  turbine) 

Particulate 

Ib/lO^Btu 

0.017 

0.014 

0.016 

0.1 

0.1 

Therefore,  it  can  be  seen  that  the  March,  1972  Pennsylvania 
state  limits  vdll  be  met. 


3. 2. 1.1. 2  Inpact  of  Ground  Level  Concentrations 

It  is  expected  that  emissions  from  this  plant  will  have  no 
or  only  minimal  impact  cm  plants  and  animals  in  the  surrounding 
area  and  will  conform  to  all  Federal  and  State  ambient  air 
quality  standards  under  all  operating  modes  and  atmospheric 
operating  conditions  as  illustrated  in  Appendix  A.  In  addition, 
plan  approval  of  conbusticm  units  has  been  received  from  the 
Penns^'lvania  Bureau  of  Air  Quality  and  Noise  Control  (Permit 
#25-306-106) 

The  maximum  ground  level  concentrations  of  air  pollutants 
(as  derived  in  Appendix  A)  expected  downwind  from  the  Lake 
City  Plant  are  less  than  the  values  which  have  been  dononstrated 
in  other  studies  to  have  possible  effects  cm  plants  and  animals. 
These  values  are  summarized  as  follows: 
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Pollutant 

Max.  Expected 
Ground  Level 
Concentration 

Animal 

Effect 

Point 

Plant 

Effect 

Point 

Mgm/M^ 

ppm 

ppm 

ppm 

SO2 

142.8 

0.054 

5.0 

0.24 

NOx 

124 

0.062 

0.5 

0.5 

Particulate 

3.2 

Not  No  Effects 

Defined  Unless  Crusted 

The  sulfur  dioxide  emissions  from  the  Lake  City  plant  will 
probably  cause  no  damage  to  vegetation  in  the  area.  The 
concentrations  could  at  most  cause  seme  chronic  injury,  con¬ 
sisting  of  chlorosis  and  retardation  of  groirth,  synptoms 
which  have  appeared  in  the  field  at  low  concentrations  after 
prolonged  periods  of  exposure.  Alfalfa,  one  of  the  plants 
most  sensitive  to  sulfur  dioxide,  has  been  calculated  as 
being  able  to  Avithstand  concentrations  of  0.24  ppm  indefi¬ 
nitely  (Reference  3.2-4).  Considering  no  other  factors  but 
sulfur  dioxide,  this  species,  then,  should  sustain  only 
slight,  if  any,  injury  at  the  theoretical  O.O54  ppm  con¬ 
centration  at  the  point  of  maximum  concentration  doimwind 
from  the  emission  source.  The.  Lake  City  Plant  emissions  of 
sulfur  dioxide  will  not  cause  significant  lung  damage  or 
mortality  to  animals  since  the  predicted  maximum  downwind 
concentration  of  SO2  is  only  0.0 54  ppm. 

3. '2. 1.1. 3  Effects  of  Particulates  on  Plants  and  Animals 

The  particulate  emissions  from  the  Lake  City  Plant  should 
not  reach  concentrations  high  enough  to  affect  animals  in 
the  vicinity.  In  addition.  Federal  and  State  Ambient  Air 
Quality  Standards  for  particulates  will  be  met  with  a  wide 
margin .  *  ^ 

3. 2. 1.1. 4  Effects  of  NO^  on  Vegetation 

It  is  possible  that  some  slight  damage  could  occur  to 
vegetation  in  the  vicinity  of  the  Lake  City  Plant  emission 
source  due  to  NO,^  and  its  reaction  products.  Probably,  the 
damage  would  be  restricted  to  slight  growth  suppression  at 
the  very  low  (less  than  standards)  ground  concentrations  of 
0.06  ppm  predicted. 

Conifers,  which  are  very  sensitive  to  are  scattered 
sparsely  throughout  the  deciduous  woods  on  the  site.  There 
are  no  conifer  stands  located  on  or  adjacent  to  the  site. 
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3. 2. 1.1. 5  Estimated  Smoke  Opacity 

The  predicted  smoke  level  at  100  percent  load  with  No.  2 
fuel  oil  will  produce  a  Bacharach  smoke  nuirber  between  4  and 
4.8.  At  this  level  the  exiting  gas  is  barely  visible.  As 
the  load  factor  is  reduced  in  the  plant,  a  corresponding 
reduction  in  Bacharach  smoke  nimfoer  will  result. 

Limits  on  visible  stack  emissions  in  both  State  and  Federal 
level  begins  at  20  percent  opacity  and  above.  The  20  percent 
opacity  is  equivalent  to  number  1  in  the  Ringleman  scale  and 
the  predicted  Bacharach  nunber  of  4  to  4.8  at  100  percent  load 
is  equivalent  to  an  opacity  of  11  to  16  percent. 

3.2.2  Water 

3. 2. 2.1  Estimated  Impact 

3. 2.2.1. 1  Effluent  Quality 

The  water  discharging  back  to  the  lake  during  normal  operation 
will  consist  mainly  of  cooling  tower  blowdown  mixed  with  a 
small  percentage  of  demineralizer  waste.  The  demineralizer 
waste  will  be  treated  and  mixed  with  the  cooling  tower  blow¬ 
down  at  a  predetermined  rate  to  ensure  that  the  discharge  will 
be  within  the  limits  of  the  current  Pennsylvania  Department  of 
Environmental  Resources  regulations.  The  Department  of  En¬ 
vironmental  Resources  has  issued  an  Industrial  Waste  Permit 
(Permit  #2572205)  which  is  an  approval  of  the  plant  discharge 
water  quality. 

Areas  vhich  would  contribute  pollution  via  accidental  discharge 
have  been  considered.  Provisions  to  prevent  such  discharge 
from  entering  the  lake  will  be  provided  for  by:  diking  around 
large  outdoor  storage  tanks  and  retainer  walls  around  smaller 
indoor  chemical  storage  tanks.  An  oil  interceptor  will  monitor 
and  ronove  any  trace  of  oil  which  could  occur  at  the  fuel  oil 
unloading  and  storage  areas.  The  waste  water  characterization 
is  discussed  in  Appendix  C. 

3. 2. 2. 1.2  Diffusion  Zone  Generation 

When  the  heated  blowdown  will  be  discharged  from  a  multiple 
port  diffuser  into  a  receiving  water  of  greater  density,  the 
blowdown  will  be  diluted  by  turbulent  jet  mixing.  (See 
Appendix  B  for  detailed  discussion) . 

After  the  blowdown  has  been  initially  diluted,  there  will 
develop  an  almost  homogeneous  mixture  in  the  vicinity  of  the 
point  of  discharge.*  With  the  passage  of  time,  this  mixture 
of  blowdown  water  and  lake  water,  that  will  be  called  the 

*See  Figure  1-6 
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blowdown  diluted  effluent  field,  will  begin  to  drift  away 
from  the  point  of  discharge  with  the  prevailing  lake  currents. 

As  the  blowdown  diluted  effluent  field  drifts,  it  also  will 
begin  to  spread  in  the  shape  of  a  plume,  the  tenperature  of 
which  will  be  less  than  two  degrees  greater  than  the  lake 
temperature.  (See  Figure  1-6).  The  diffusion  zone  will  be 
located  approximately  1350  feet  from  the  lake  shoreline. 

The  diffuser  will  be  oriented  in  a  direction  N  20°  l\,  perpen¬ 
dicular  to  the  predominant  lake  currents  (References  3.2-8 
and  3.2-9)  to  achieve  maximum  dilution.  A  port  diameter  of  2- 
1/2  inches  will  be  used  for  the  total  length  of  the  diffuser 
and  the  ports  will  be  spaced  on  10  foot  centers.  To  minimize 
interference  between  adjacent  buoyant  jet  plumes,  the  ports 
will  discharge  horizontally  and  alternatively  to  opposite 
sides  of  the  diffuser. 

The  Outfall -Diffuser  System  Feasibility  Study  for  the  Haramermill  ^ 

Paper  Company  (Reference  3. 2-8) indicates  that  in  the  area  of  the 

lake  located  east  of  Presque  Isle  Peninsula,  the  lake  water 

currents  are  greater  than  8.65  feet  per  minute  80  percent  of  the 

time,  since  this  velocity  is  the  maximum  water  current  at  \diich 

a  stratification  layer  with  a  2°F  differential  can  be  maintained. 

Therefore,  stratification  of  the  diluted  effluent  plume  will  be 
possible  20  percent  of  the  time.  (Reference  3.2-7  and  3.2-10). 

However,  the  lake  water  currents  at  the  unprotected  shoreline  at 

the  plant  site  will  be  larger  than  these  encountered  in  Erie,  Pa. 

in  the  protected  area  east  of  Presque  Isle  Peninsula  where  the 

Hammermill  Paper  Company  has  its  outfall  diffuser,  and  therefore 

it  can  be  concluded  that  epilimnetic  stratification  will  only  be 

possible  a  small  part  of  the  time.  (See  Appendix  B  for  discussion  1 

of  epilimnetic  stratification.) 

The  discharge  will  enter  Lake  Erie  waters  in  Zone  #06.030  ("New  ; 

York  to  Ohio  State  line.  All  waters  beyond  200  yards  from 

shore....").  Temperature  criteria  for  that  zone  are  contained  in 

Pennsylvania  Water  Quality  Criteria  (Title  25,  Rules  S  Regulations  * 

Part  One)  wiiich  list  criteria  which  ’’sfeall  be  considered  by  the 

department  (of  Environmental  Resources)  in  its  regulation  of 

discharges."  (Pp  93.1)  The  temperature  criteria  for  zone  06.030 

is  given  as  follows:  "not  more  than  a  5°F  rise  above  natural 

ten?jerature  or  a  maximum  of  58°F."  From  the  tabulations  shown  in 

Appendix  B,  it  can  be  concluded  that  the  water  temperature  at  the 

surface  of  the  lake  under  normal  conditions  (lake  surface  not 

frozen)  will  not  rise  more  than  2°F  over  the  natural  lake 

temperature  that  existed  before  the  addition  of  the  heated 

effluent.  In  any  event  the  effluent  shall  not  be  "inimical  or 

harmful  to  the  water  uses  to  be  protected  or  to  hunan,  animal,  or 

aquatic  life."  (Pp  93.4)  The  Coimionwealth  of  Pennsylvania  DER 

issued  their  Industrial  Waste  Permit  No.  2572205  which  covers  the 

plant  discharge  to  Lake  Erie. 

3. 2. 2. 1.3  Intact  on  Biochemical  Oxygen  Demand  (BOD) 

The  BOD  of  water  is  due  to  the  oxygen  requirement  for  microbial  r! 

action  on  organic  materials  in  the  water.  Microbial  activity  *  ! 

increases  with  an  increase  in  temperature.  The  inpact  of  the  ;  ' 
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thermal  effluent  will  be  to  locally  increase  the  rate  of  oxygen 
consumption  due  to  microbial  activity  in  the  region  of  thermal 
discharge.  Temperatures  at  the  diffuser  heads  will  rarely 
approach  the  range  of  maximum  microbial  activity  (86® to  99®F) . 
Tlie  dilution  factor  and  limited  teirperature  increase  will 
ensure  that  any  increase  in  BOD  will  be  small,  and  will  be 
within  a  limited  area. 

The  thermal  effluent  will  probably  have  no  measurable  in53act 
on  BCD.  IVhere  pH,  turbidity,  and  BOD  were  measured  period¬ 
ically  for  a  California  thermal  power  plant,  none  of  these 
factors  changed  due  to  thermal  discharge  (Reference  3.2-11). 

3. 2. 2. 1.4  Impact  on  Chemical  Oxygen  Demand  (COD) 

The  COD,  or  measure  of  materials  susceptible  to  chemical 
oxidation  in  water,  will  not  be  directly  affected  by  the 
temperature  changes  expected.  An  increase  of  COD  could  result 
indirectly  from  oxidation  of  materials  naturally  present,  with 
or  without  the  power  plant,  in  the  bottom  sediments  if  these 
sediments  are  disturbed. 

3. 2. 2. 1.5  Impact  on  Dissolved  Oxygen  (DO) 

No  other  factors  considered,  saturation  levels  of  oxygen  in 
water  decrease  with  a  ten5)erature  rise.  However,  the  cooling 
towers  will  allow  a  large  water  surface  area  to  be  exposed  to 
air,  thus  increasing  DO  values  where  intake  waters  are  low  in 
DO,  and  decreasing  values  where  intake  waters  are  super¬ 
saturated  (Reference  3.2-12).  These  changes  apparently  will 
be  insignificant  conpared  to  naturally  occurring  changes  in 
DO.  This  evidence  indicates  that  any  inpact  of  the  thermal 
effluent  on  dissolved  oxygen  will  be  negligible. 

3. 2. 2. 1.6  Impact  on  Bottom  Comnunities 

Studies  done  on  thermal  influence  cai  benthic  (bcttom-dwelling) 
organisms  show  varied  results.  Where  a  power  plant  discharging 
to  a  creek  was  investigated,  populations  of  aquatic  worms 
(Oligocheata) ,  mayflies  (Heptageniidae  and  Hexagenia) ,  midges 
(Chircnomidae) ,  clams,  and  sponges  showed  no  significant  dif- 
ferences  above  and  below  the  discharge  (Reference  3.2-13). 
However,  other  investigators,  (Reference  3.2-11),  found  that 
the  number  of  organisms  increased  with  the  discharge  area 
only,  and  that  there,  warm  water  forms  predominated  over  cold 
water  forms. 

More  widespread  effects  are  not  felt  by  the  aquatic  conmiinity 
because  the  warm  water  mixes  rapidly  with  the  receiving  water, 
and  tends  to  remain  on  the  surface  (Reference  3.2-11).  Wave 
action  and  currents  rapidly  cool  the  effluent.  This  would 
apply  to  thermal  water  discharged  by  the  proposed  plant.  In 
addition,  benthic  invertebrates  can  become  acclimated  to  a 
gradual  temperature  change  (Reference  3.2-14). 
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The  proposed  plant's  discharge  diffuser  will  allow  rapid 
dilution  of  the  warm  water  as  it  rises  to  the  surface. 

Benthic  organisms  will  not  be  affected  directly  by  the 
effluent  during  the  greater  part  of  the  year  because  the 
effluent  plumes  will  be  vertical,  the  tenperature  rise  not 
occurring  at  the  lake  bottom.  During  periods  of  ice  cover 
the  effluent  plumes  will  be  less  regular,  and  currents  due 
to  wind  will  be  reduced.  If  a  bottom  temperature  rise  of 
some  duration  occurs  with  these  conditions ,  warm  water 
benthic  forms  would  compete  successfully  with  cold  water 
forms  in  the  immediate  discharge  vicinity. 

Those  benthic  invertebrates  described  in  Section  2 
might  be  expected  at  the  power  plant  site.  The  conditions 
at  the  site  are  probably  suitable  for  species  found  on  rock 
bottom.  Species  expected  include  both  pollution  tolerant 
and  pollution  sensitive  groups.  Groups  that  might  be  ex¬ 
pected  at  a  depth  of  20  feet  include  Tubificidae,  Plecoptera, 
Quronomidae,  Nlenatoda,  and  Sphaeriidae. 

Pontoporeia  affinis  and  Hyalella  azteca  are  two  species  of 
scuds  also  expected  in  deeper  water.  Pontoporeia,  a  cold 
water  form,  could  be  affected  by  thermal  discharge.  This 
species  is  found  also  west  of  the  site  and  would  not  be  re¬ 
stricted  only  to  the  site  area  (Reference  2-3).  These  scuds 
are  food  sources  for  several  fish  species,  notably  lake  trout 
(Salvelinus  namaycush) ,  and  whitefish  (Coregonus  clupeaformis) , 
which  also  feed  on  chironomids  (Carlander,  1969). 

3. 2. 2. 1.7  Inpact  on  Fish 

Fish  species,  see  Section  2,  have  .a  preferred  temperature, 
or  tenperatures  favorable  for  survival ,  which  m..y  vary  with 
individuals  according  to  factors  including  weight,  size,  and 
age.  Fishes  become  acclimated  to  gradual  tsrperature  changes 
within  limits.  When  these  limits  are  exceeded,  the  high 
tenperatures* may  be  lethal  in  time.  Aqflatic  organisms  can 
become  acclimated  to  temperature  rises  in  a  short  time  com¬ 
pared  to  acclimation  time  for  a  drop  in  temperature  (Reference 

3.2- 14  and  3.2-15).  This  acclimation  to  temperatixre  change 
occurs  in  natural  conditions,  and  may  vary  with  seasons.  Fish 
populations  acclimated  to  winter  light  conditions  are  less 
affected  by  a  temperature  drop  than  populations  acclimated 

to  summer  light  conditions. 

If  able,  fishes  move  to  areas  of  preferred  temperature, 
avoiding  temperatures  too  high  or  low.  They  are  attracted 
to  thermal  discharge  areais  ^vhen  temperatures  there  are  pre¬ 
ferred  over  surrounding  temperatures.  At  a  Kentucky  nower 
plant,  winter  populations  of  fish  were  consistentlv  greater 
at  the  thermal  discharge  than  above  and  below  it  (Reference 

3.2- 13). 
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Such  winter  aggregations  have  inproved  sport  fishing  at 
several  sites.  Such  reactions,  observed  in  ]■' oratory  and 
field,  were  considered  in  reconmending  prefer,  d  temperature 
ranges  for  fish  species  in  various  stages  of  development 
(Reference  3.2-1'). 

Of  particular  interest  to  this  power  plant  site  are  the 
species  of  Lake  Erie  game  fishes,  especially  walleye,  small - 
mouth  bass,  and  the  salmonids  vdiich  are  periodically  present 
in  the  shore  area.  Studies  done  on  a  power  plant  on  Columbia 
River,  a  unique,  cool  river,  provided  no  evidence  of  adverse 
heat  effects  on  salmonid  populations  (Reference  3.2-16). 

Any  inpact  of  temperature  increase  alone  could  include  pos¬ 
sible  increase  in  biological  productivity,  affecting  the 
aquatic  food  chain.  Temperatures  will  rarely  approach  maximum 
temperatures  tolerated  by  the  fishes  present  in  the  area,  ex¬ 
cluding  species  present  only  seasonally  (References  3.1-1  and 
3.2-22).  Maximum  temperature  at  the  diffuser  heads  will  occur 
most  probably  during  the  late  summer.  Salmonids  would  be 
present  in  the  area  in  greatest  nunhers  only  in  April,  October 
and  November.  If  maximum  temperatures  should  exceed  pre¬ 
ferred  tender atures  of  some  species,  these  fishes  would  avoid 
the  zone  where  this  occurs.  Fish  mortality  due  to  asphyxi¬ 
ation  is  not  expected. 

Successful  salmonid  reproduction  in  Elk  Creek  is  currently 
very  small.  Any  salmonid  migrations  in  Elk  Creek  would 
normally  occur  in  spring  and  fall  when  surface  water  temper¬ 
atures  are  well  below  70°F.  The  recommended  preferred 
temperature  for  salmonid  migration  is  bS^F  (Reference  3.1-1). 
During  unfavorable  conditions,  assuming  strong  shoreline 
currents  and  no  heat  diffusion  from  surface  water  as  it 
travels  northeastward  from  the  discharge,  the  fall  and  spring 
temperatures  will  not  exceed  this  preferred  temperature. 
Therefore,  salmonid  migration  will  not  be  expected  to  be 
thermally  blocked. 

A  large  portion  of  the  Pennsylvania  shoreline  is  used  by  fishes 
listed  in  Tables  2-5  and  6  for  spawning.  The  area  of  temp¬ 
erature  rise  will  be  limited  to  the  diffusion  area,  compared 
to  total  shallow  area  of  the  lake  which  can  be  utilized  for 
spawning.  For  this  reason,  reproduction  of  fishes  which 
utilize  the  shallows  for  spawning  should  not  be  significantly 
affected. 

3. 2. 2. 1.8  Impact  on  Water  Fowl 

Water  fowl  hunting  in  Northwestern  Pennsylvania  is  reported  to 
be  good,  especially  for  black  duck,  mallard,  and  wood  duck. 
Water  fowl  which  are  most  numerous  on  Erie  Bay  include  lesser 
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scaup,  mallard,  wood  duck,  and  teal,  plus  several  diving 
species  (Reference  3.2-23).  The  species  present  in  the  Lake 
Erie  area  utilize  marsh  and  pond  areas  for  breeding. 
(Reference  3.2-24).  The  thermal  effluent  from  the  proposed 
plant  is  not  expected  to  harm  these  species  in  any  way. 

3. 2. 2. 1.9  Impact  of  Entrainment  of  Organisms  in  Cooling  Systms 

Organisms  entrained  in  cooling  water  in  general  are  subjected 
to  a  rapid  tenroerature  rise,  nressure  changes,  possible 
mechanical  injury,  and  chemicals  used  for  control  of  fouling 
and  corrosion.  .4ny  impact  of  the  process  on  plankton  popu¬ 
lations  is  determined  in  part  by  tenperature  change,  length 
of  exposure  to  high  tenperatures ,  and  volume  of  water  used 
in  cooling  in  relation  to  lake  volume.  Exposure  to  entrain¬ 
ment  conditions  may  be  for  a  few  minutes  in  a  once-through 
cooling  system  or  for  an  indefinite  period  in  a  closed-loop 
system. 

The  proposed  plant  will  have  a  cooling-water  conder^ser 
tenperature  rise  of  about  20°  F.  Entrained  zooplankton, 
phv'toplankton,  and  fish  will  be  killed  in  the  closed-loop 
cooling  system  due  to  exposure  to  the  temperature  rise  an 
indefinite  number  of  times. 

Using  figures  from  Tables  2-1,  2-2,  2-3,  and  2-4,  the 
maximum  number  of  phytoplankters  that  might  be  expected  to 
be  entrained  would  be  85,200  per  cubic  foot,  and  the  maximum 
number  of  zooplankters  would  be  10,500  per  cubic  foot, 
assuming  that  the  maximum  numbers  would  be  found  at  the 
lake  bottom. 

The  possibility  of  fish  entrainment  will  be  increased  at 
seasons  vhen  fish  are  attracted  to  the  thermal  discharge. 
However,  the  bar  screens  and  very  low  intake  velocity  (0.5 
fps)  will  allow  larger  fish  to  avoid  ertTrainment.  The 
physical  distance  separating  the  inlet  structure  from  the 
outfall  structure  should  keep  this  problan  to  a  minimum  if 
it  occurs  from  the  effect  at  all. 

The  water  velocity  through  the  intake  screens  is  smaller 
than  the  velocities  of  intakes  existing  in  the  Lake  which 
vary  between  0.6  and  2  fps.  The  use  of  1  to  2  fps  approach 
velocities  (1.5  to  3  fps  across  screens)  has  resulted  in 
essentially  trouble  free  operation.  Only  an  infrequent 
shad  or  alewife  run  has  reportedly  caused  temporary  screen 
obstruction. 

3.2.2.1.10  Impact  of  Plant  Shutdo^vn 

Plant  shutdovvTi  is  expected  to  have  no  adverse  effect  on  the 
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aquatic  comtimity .  The  temperature  rise  of  the  lake  will 
be  fairly  constant  2°F.  Tenperature  of  the  effluent  will 
not  fluctuate  rapidly  in  event  of  plant  shutdown  due  to  the 
storage  capacity  of  the  cooling  tower  basin  which  will  con¬ 
tinue  to  discharge  even  after  shutdcu-m  and  result  in  a 
gradual  temperature  decrease  rather  than  an  abrupt  one. 

Although  the  plant  effluent  tOTperature  at  the  discharge 
point  is  greater  than  2°  F  above  ambient  lake  temperature, 
it  is  being  dispersed  through  jet  diffuser  nozzels  which 
result  in  a  high  velocity  dilution  to  2°F  above  ambient 
lake  temperature.  This  effluent  dilution  field  between  the 
discharge  point  and  2°  F  boundary  is  at  such  a-  high  velocity 
that  it  will  preclude  the  presence  of  fish.  Therefore,  it 
is  highly  unlikely  that  fish  would  be  exposed  to  a  tenperature 
greater  than  2°  above  ambient  lake  temperature. 

Fishes  are  more  sensitive  to  sudden  temperature  drops  than  to 
rises.  However,  a  sudden  temperature  drop  of  2°F  would  not 
cause  mortality,  and  would  not  adversely  affect  Lake  Erie 
fish  populations. 

3.2.2.1.11  Impact  of  Cooling  Water  Intake 

Lake  Erie  will  supply  the  makeup  water  requirements  for  the  lake 
City  Plant.  The  intake  system  will  be  located  1200  feet  frcm  the 
lake  shoreline  in  the  irrmediate  location  of  the  outfall  diffuser 
pipe,  with  its  upnost  point  at  elevation  556  ft-  7  in. ,  12  feet 
bek>rf  lake's  low  water  level.  The  make-iip  water  requirements  for 
the  250  MW  ccmbined  cycle  unit  under  different  degrees  of  con¬ 
centration  by  the  cooling  towers  will  vary  acccrdir^  to  the 
foUcwing  table: 

Plant  Requirements  Cooling  Tower  Concentrations 

T 

Make-up  flow  in  gpm  3300  2600  2367 

The  vertical  approach  or  face  velocity  at  the  inlet  opening  for 
the  maximum  flow  of  3300  gpm  will  be  0.37  fps;  the  horizontal 
approach  velocity  is  nil.  Even  though  the  intake  structure 
will  be  close  to  the  location  of  the  outlet  diffuser,  no  re¬ 
circulation  of  diluted  effluent  will  be  expected  because: 

a.  The  inlet  opening  will  be  located  well  belo'^r  the  unper 
stratified  hot  water  laver. 

b.  A  maximum  temperature  difference  of  2®F  and  upper  strati¬ 
fication  vail  be  possible  only  20  percent  of  the  time 

(no  stratification  will  be  possible  80  percent  of  the  time) . 

c.  V/hen  considering  the  direction  of  predominant  lake  water 
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currents  at  the  shoreline,  the  inlet  opening  will  be 
located  "upstream"  of  the  outlet  diffuser. 

Therefore,  considering  the  low  flow  requirements  and  the  low 
face  velocities  to  be  used  for  design  of  the  inlet  opening, 
no  alteration  of  the  flow  patterns  in  the  immediate  vicinit\' 
of  the  intake  structure  will  be  expected. 

3. 2. 2. 2  Protective  Measures 

Blowdown  water  from  the  circulating  water  system  v/ill  flow  to 
the  lake  bottom  diffuser  nozzles  under  gravity  head  only. 

There  will  be  no  mechanical  comnonents  that  can  fail  and 
suddenly  stop  the  flow.  .Normal  stoppage  of  the  flow  will  be 
controlled  by  manual  operation  of  a  valve.  Th  ■  manual  op¬ 
eration  will  be  programmed  to  slow  the  dischai  .■  flow  at  a 
rate  that  will  limit  any  possible  thermal  shock  and  be  con¬ 
ducive  to  reacclimation  of  the  affected  fishes  to  colder 
temperatures . 

To  allow  installation  of  additional  multiport  diffuser  pipe 
if  dictated  bv  future  operating  conditions  or  new  regulatory 
requirements  due  to  environmental  changes,  the  end  of  the 
submerged  diffuser  pipe  will  be  provided  with: 

a.  A  removable  plug  vAiich  will  be  furnished  with 
lifting  eyes. 

b.  An  extended  trench  beyond  the  end  of  the  outfall  terminus 
for  a  minimum  length  of  20  ft.  The  trench  will  be  back¬ 
filled  with  excavated  material. 

Riprap  will  be  placed  on  top  of  t.he  discharge  pipe  to  protect 
the  pipe  against  wave  forces  and  erosion  effects  in  the  shallow 
waters.  In  the  diffuser  area,  the  bottom  of  the  pine  instal¬ 
lation  will  be  protected  and  stabilized  with  tremie  concrete. 


The  intake  piping  installation  will  be  provided  with  the  same 
protection  as  the  discharge  piping  by  installation  in  a  common 
covered  trench.  The  withdrawal  process  at  the  intake  Ccin  be 
altered  by  entry  of  sand,  formation  of  anchor  and  frazil  ice, 
and  screen  blockage. 

To  avoid  the  inconveniences  associated  with  sand  and  silt  UP¬ 
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take,  the  intake  structure  will  be  provided  with  a  transition 
zone,  where  the  water  velocity  in  the  intake  nioing  will  in¬ 
crease  to  a  self-cleansing  velocity  of  more  than  3  fps.  To 
minimize  uptake  of  sand,  silt,  and  sediments,  the  inlet  open¬ 
ing  will  be  48  in.  above  the  lake  bottom. 

The  screen  intake  will  be  designed  for  easy  rmoval  by  a  diver 
if  it  becomes  clogged  by  sheet  ice  jams,  floating  objects, 
sediments,  dead  vegetation,  etc. 

Screen  blockage  by  fish  schools  will  be  unlikely  because  of 
the  nature  of  the  intake  structure  and  the  designed  low  in¬ 
take  velocity. 

The  employment  of  a  canbined  cycle  plant  concept  and  the 
additions  of  a  cooling  tower  and  diffuser  will  constitute 
the  most  significant  protective  measure  the  applicant  has 
taken  to  minimize  the  impact  on  Lake  Erie  vjaters. 

.\STM  .\’o.  2  fuel  oil  will  be  used  in  this  plant  and  the  fuel 
oil  will  be  stored  in  two  48  feet  high  by  150  feet  diameter 
tanks  located  in  the  tank  farm.  These  tanks  wll  be  con¬ 
structed  in  accordance  with  appropriate  .4PI  Standards  and 
each  tank  wall  be  equipped  with  a  foam  fire  extinguishing 
system. 

Each  fuel  tank  will  be  enclosed  within  the  perimeter  of  a  six 
foot  dike.  The  area  of  the  dikes  will  be  sized  to  provide  2 
feet  of  free  board  in  the  event  the  storage  tank  ruptured. 

Both  the  dike  walls  and  their  enclosed  area  will  be  construct¬ 
ed  to  be  free  of  leakage. 

3.2.3  Noise 

The  entire  plant  is  subject  to  the  provisions  of  paragraph 
406.3  of  the  Girard  Township  Zoning  Ordinance  adopted  October 
1,  1965  which  prescribes  maximum  noise  level  output  from  a 
property  between  the  hours  of  10:00  P.M.  and  7:00  A.M.  The 
ordinance  however,  is  specified  in  terms  of  octave  bands  of 
frequency  as  specified  in  American  Standards  Association 
standard  24.10-1953  whereas  common  practice  at  this  time 
makes  use  of  those  octave  bands  of  frequency  described  in 
.ANSI  SI. 6-1960.  By  making  use  of  a  m.ethod  outlined  in 
-Appendix  A  of  .ANSI  SI. 11-1966,  the  specified  ordinance 
levels  may  be  adjusted  to  be  compatible  with  existing  data 
on  plant  components. 

These  adjusted  ordinance  criteria  are  shown  below  along  with 
the  expected  noise  levels  of  the  entire  plant  installation 
which  would  be  measured  at  the  two  most  critical  oositions 
around  the  plant. 
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Octave  Band  Number 

1 

2 

3 

4 

5 

6 

7 

8 

0.  B.  Carter  Freq. 

63 

125 

250 

500 

1000 

2000 

4000 

8000 

Girard  Twnshp  Ord.  (adj.) 

65.5 

52.5 

45.6 

40.0 

36.3 

33.3 

30. 

3  27.3 

Plant  at  property  boundary 

62 

52 

43 

39 

35 

31 

26 

23 

Plant  at  closest  neighbor 

54 

44 

54 

29 

24 

18 

10 

6 

The  plant  property  boundaty'  in  question  is  at  the  edge  of 
Pennsylvania  Highway  Route  5  near  the  existing  entrance 
driveway.  The  nearest  neighbor  considered  as  being 
acoustically  critical  is  the  residence  situated  at  the  south 
side  of  the  PRR  tracks  almost  directly  southeast  of  the  plant 
site.  (Referring  to  Figure  3-1,  the  expected  levels  at  this 
neighbor's  house  fall  mostly  below  the  existing  norraal  ambient. 
On  occasion  it  will  lie  almost  entirely  above,  when  the  ambient 
falls  off  for  certain  cases  as  has  been  measured  by  Goodfriend. 
However,  the  figure  shows  that  at  no  time  will  the  noise  violate 
the  Girard  Township  Ordinance.) 

No  data  need  be  presented  for  the  noise  at  the  lake  shore 
marina  site  to  the  east  of  the  plant.  Primarily  due  to  the 
high  bluff  on  which  the  plant  rests,  the  estimated  plant  noise 
would  be  merely  audible  outside  these  residences  and  probably 
not  at  all  audible  inside. 

3. 2. 3.1  Protective  Measures 

Most  of  the  noise  producing  conponents  in  this  station  will  be 
located  within  the  confines  of  the  main  building  and  the  maxi¬ 
mum  predicted  noise  level  inside  the  plant  can  be  as  high  as 
99  Dba  during  full  load  at  a  position  adjacent  to  the  combustion 
turbine.  However,  as  the  observer  moves  away  from  these  noise 
generating  sources,  the  ambient  noise  ^evel  will  drop. 

In  order  to  keep  the  ambient  plant  surrounding  noise  at  a  low 
level  in  the  Lake  City  Plant,  the  following  protective  measures 
will  be  employed.  This  will  include  housing  many  of  these 
components  inside  the  local  enclosures  to  keep  the  noise  from 
spreading.  All  the  major  noise  producing  conponents  will  be 
located  inside  a  metal  frame  building.  To  make  this  building 
even  more  effective,  a  two  inch  thick  layer  of  fiberglass  in¬ 
sulation  will  be  installed  on  'he  inside  wall. 

Since  the  plant  will  be  located  approximately  2400  and  2000 
feet  away  from  Elk  Creek  and  Pennsylvania  Route  5  respectively 
and  since  sound  level  decreases  with  an  increase  in  distance, 
this  will  further  ensure  that  the  noise  level  at  the  property 
boundary  line  will  be  low. 
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The  plant  conpCTients  are  specified  to  conform  to  predetermined 
noise  levels  such  that  the  entire  plant  conforms  to  the  Girard 
Township  noise  ordinance  cited  above.  The  effect  of  the  com¬ 
pliance  at  the  property  boundary  is  to  provide  acceptable 
levels  at  nearby  residences  for  all  operating  conditions.  In 
the  event  that  actual  installation  of  either  the  main  plant 
or  the  cooling  tower  do  not  comply  with  their  guarantees  and 
contribute  to  violations  of  the  ordinance,  several  avenues 
of  correction  are  available.  The  cooling  tcwer  fan  speed  may 
be  supplied  with  a  variable  speed  capability  permitting  marked 
reduction  in  noise  emission.  This  capability  would  ordinarily 
then  only  be  used  during  the  effective  hours  of  the  ordinance 
due  to  a  slight  performance  penalty  inposed  on  the  plant.  The 
gas  turbine  inlets,  although  ec[uipped  with  "maximum"  silencing 
on  installation  could  be  further  modified  for  noise  suppression, 
but  not  without  great  cost.  The  combustion  turbine  exhaust  frcrni 
the  waste  heat  boilers  could  also  be  subjected  to  further  attenu¬ 
ation,  but  not  without  performance  losses  or,  again,  great  costs. 

The  technology  is  available  also,  in  the  unlikely  event  that 
the  foregoing  has  not  yet  brought  about  compliance,  to  further 
treat  the  cooling  towers  with  noise  absorption  materials,  but 
since  this  would  be  the  most  expensive  of  all  corrective  pro¬ 
cedures  considered,  such  a  step  would  be  taken  last. 

All  such  procedures  are  considered  only  as  planned  solutions 
to  potential  problems.  It  is  expected  that  manufacturer 
guarantees  will  permit  conpliance  with  the  existing  noise 
ordinance. 

3.2.4  Aesthetics 

3. 2. 4.1  Estimated  Impact 

The  skyline  at  the  plant  site  will  be  altered  by  the  erection 
of  the  main  plant  building  and  the  supporting  structures. 

Most  of  these  structures  will  have  low  silhouettes  as  shown 
in  the  pictoral  illustration.  The  highest  structure  presently 
known  will  be  the  exhaust  stacks  on  the  main  building,  which 
will  be  85  feet  high.  The  only  other  structure  which  may 
equal  or  exceed  the  85  ft  height  will  be  a  water  storage  tank 
whose  requirements  are  presently  undefined. 

All  the  above  structures  will  affect  the  homogeneity  of  the 
site;  but  this  disturbance  will  be  minimized  because  of  the 
limited  size  and  height  of  these  structures,  and  the  fact  that 
this  area  is  wooded  so  that  in  the  summer  months,  most  of  the 
structures  will  be  shielded  from  view  by  the  foliage.  From 
the  lake,  the  structures  cannot  be  completely  viewed  within 
3/4  mile  of  the  shore,  because  of  the  approximately  80  feet 
high  bank.  Close  to  shore  boaters  will  only  be  able  to  see 
the  upper  portions  of  the  structures. 
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3. 2.4. 2  Protective  Measures 


Mich  has  been  done  to  mitigate  the  aesthetic  impact  of  the 
combined  cycle  plant  through  low-profile  design  of  all  the 
plant's  related  structures. 

3.2.5  Climate 

3. 2. 5.1  Estimated  Impact 

Due  to  the  relative  small  size  of  the  cooling  tower  and  its 
proposed  location,  no  important  environmental  effects  from  the 
plume  are  anticipated  as  far  as  the  highway,  Elk  Creek  Marina, 
or  other  activities  off  the  property  are  concerned.  A  study 
by  Dr.  Charles  Hosier,  Dean  of  the  College  of  Mineral  Sciences, 
Pennsylvania  State  University,  and  consulting  meteorologist, 
predicted  that  condensate  plume  from  the  cooling  tower  will 
exist,  but  it  should  not  persist  for  more  than  600  feet  from 
the  tower  whereas  the  nearest  distance  between  the  tower  and 
Lake  Road  is  about  2300  feet  and  2400  feet  from  Elk  Creek  Marina. 

3.2.6  Land  Use,  Recreation,  and  Historic  Sites 

3 . 2 . 6 . 1  Estimated  Impact 

The  adjacent  land  to  the  Lake  City  Station  is  very  sparsely 
settled.  Most  of  the  land  north  of  Pennsylvania  Route  5 
along  the  lake  front  is  wooded  and  the  land  located  south  of 
Pennsylvania  Route  5  is  presently  being  farmed. 

The  proposed  plant  will  be  located  approximately  2000  feet 
north  of  Pennsylvania  Route  5  on  a  property  owned  by  Penn¬ 
sylvania  Electric  Conpany.  This  plant  is  designed  to  be 
operated  and  maintained  by  a  crew  of  3  to  5  persons  during 
normal  conditions.  In  the  event  of  a  major  repair,  a  crew 
of  up  to  35  persons  can  be  expected;  ancL  therefore,  the 
traffic  pattern  will  be  slightly  alterecJ.  Other  than  these, 
there  are  no  major  permanent  alterations  anticipated. 

There  are  no  recreational  facilities  or  historical  sites 
located  on  the  proposed  site  of  this  plant;  however,  there 
are  recreational  facilities  that  are  located  nearby.  These 
facilities  include  Lake  City  Trailer  Court,  Lake  Erie  County 
Park,  and  Elk  Creek  Marina.  There  is  an  authorized  Federal 
project  for  a  small  boat  harbor  also.  In  addition,  the  Tri- 
County  Archery  Club  is  presently  using  a  small  parcel  of  this 
site  owned  by  Pennsylvania  Electric  Conpany  as  an  archery 
range. 

The  nearest  hunting  areas  are  State  Game  Land  No.  101  in 
southwestern  Erie  County,  and  Farm  Game  Project  No.  73  at 
North  Springfield  southwest  of  the  site.  The  1970  deer 
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hunting  harvest  of  699  deer  indicates  that  hunting  pressure 
for  large  game  is  not  as  intense  in  Erie  County  as  it  is  in 
surrounding  counties  (Reference  3.2-23). 

Both  Lake  Erie  and  Elk  Creek  are  utilized  for  fishing  in  the 
site  vicinity. 

Only  one  item  that  could  possibly  be  considered  as  a  historical 
site  would  be  an  old  state  line  marker  which  formerly  sep¬ 
arated  Pennsylvania  from  New  York.  This  marker  is  located 
approximately  4  to  5  miles  away  from  Elk  Creek. 


3. 2. 6. 2  Protective  Measures 

The  impact  of  the  proposed  plant  will  be  to  exclude  the  plant 
site  from  public  access  and  from  use  for  any  recreational 
activities.  The  plant  should  therefore  have  minimal  in^jact 
on  hunting,  fishing,  and  boating  in  the  area.  The  plant  will 
have  no  impact  on  historical  sites. 


3.2.7  Potential  Operational  Difficulties 
3. 2.7.1  Types 

Potential  difficulties  due  to  operation  of  the  combined  cycle 
plant  would  occur  generally  in  the  following  equipment  or 
systans : 

a.  Mechanical  draft  cooling  tower 

b.  Sanitary  waste  systems 

c.  Mechanical  waste  water  treatment  system 

d.  Fuel  storage  tanks 

e.  Electrical  generators 

f.  Transformers 

g .  Gas  turbines 

h.  Steam  generators 


3 . 2 . 7 . 2  Protective  Measures 

All  the  systems  within  the  plant  were  desired  to  operate 
satisfactorily  over  a  wide  range  of  operating  conditions,  and 
these  systems  will  be  functionally  tested  before  they  are 
placed  into  commercial  operation. 


It 


In  addition,  system  monitoring  devices  will  be  located 
throughout  the  plant  to  aid  the  operators  in  routine  operation 
of  the  plant  and  to  alert  the  operator  if  any  system  is  not 
operating  normally. 

The  multi -cell  mechanical  draft  cooling  tower  would  continue 
to  function  satisfactorily  in  the  event  of  breakdown  of  one 
fan  or  it's  driving  motor.  There  would  be  a  slight  increase 
in  the  operating  condenser  backpressure  and  in  the  blowdown 
tenperature.  The  latter  conditions  could  be  reasonably  ex¬ 
pected  to  fall  within  the  calculated  range  of  the  diffuser 
and  should  have  no  irpact  in  the  lake.  Due  to  the  large  water 
quantity  stored  in  the  system,  tenperature  changes  will  be 
slow  in  developing.  In  the  unlikely  event  of  the  increased 
blowdown  temperature  being  a  problem,  corrective .action  could 
be  taken  by  load  reduction  on  the  steam  turbine  generator. 

If  there  is  a  breakdown  of  one  of  the  operating  pairs  of 
circulating  water  punps,  there  will  be  an  increase  in  con¬ 
denser  backpressure,  and  an  elevation  of  cooling  tower  blow¬ 
down  tenperature.  Should  the  latter  be  outside  calculated 
limits  it  can  be  corrected  by  load  reduction  on  the  steam 
turbine  generator.  Should  both  circulating  water  punps  break 
down  there  would  be  an  inmediate  load  rejection  on  the  steam 
turbine  generator  with  no  influence  on  blowdown  temperature. 

The  steam  generator  safety  valves  would  probably  lift  and 
release  steam  to  the  atmosphere  for  a  short  period  of  time. 

This  occurrence  should  not  have  any  adverse  effect  on  the 
environment . 

All  sanitary  waste  will  be  collected  into  the  septic  tank  and 
drained  through  a  tile  field.  If  the  septic  tank  becomes  full 
and  backs  up  into  the  Scinitary  system,  the  problem  can  be  al¬ 
leviated  by  punping  out  the  septic  tank  for  offsite  disposal. 
(See  Appendix  C  for  description  of  sanitary  system.) 

Breakdown  of  the  mechanical  waste  wate^  treatment  plant  is 
limited  to  sunp  pumps,  jrfl  control  valves,  mechanical  oil 
skimmers,  and  mechanical  clarification.  Provision  has  been 
made  for  duplicate  sump  pumps  and  pH  control  valves  to  provide 
continuous  treatment  of  wastes.  Failure  of  a  duplicate  puup 
will  require  the  use  of  portable  surp  pumps  that  will  be  made 
available.  The  pH  of  the  waste  will  be  controlled  at  various 
points  with  separate  systems.  Roughing  pH  control  systems  will 
be  incorporated  into  the  boiler  sumps  and  the  neutralizing  tank. 
The  final  pH  control  adjustment  tank  will  also  serve  as  a  back¬ 
up  system  in  the  event  of  a  roughing  pH  control  system  failure. 

A  breakdown  of  the  mechanical  oil  removal  system  would  result 
in  a  carryover  of  oil  into  the  retention  pond  where  a  baffle 
will  prevent  oil  from  escaping  to  the  lake.  Oil  and  scum 
would  then  be  removed  manually. 
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A  breakdown  of  the  mechanical  clarification  unit  wuld  oermit 
solids  to  settle  out  and  remain  in  the  bottom  of  the  clarifier. 
If  solids  should  carry  over  the  top  of  the  clarifier,  they 
would  settle  out  in  the  retention  pond. 

Cooling  tower  operation  difficulties  may  result  in  changes  in 
the  chemical  composite  of  the  blowdown.  However,  these  changes 
would  not  be  significant  and  the  blowdown  water  could  still  be 
safely  released  direct  to  the  lake. 

All  plumbing,  tanks,  and  pimps  will  be  sized  to  handle  the 
maximum  peak  flow  to  prevent  backups  and  flushing  out  of  tanks. 

Rupture  of  a  fuel  storage  tank  is  possible,  therefore,  the 
fuel  storage  tanks  will  be  surrounded  by  two  6  ft  high  earthen 
dikes.  Each  dike  contains  one  48  x  ISO  ft  tank.  The  area 
surrounded  by  each  dike  will  be  sized  so  that  if  the  tank 
failed,  the  available  storage  volume  would  be  sufficient  to 
hold  all  of  the  fuel  oil  within  the  dike  with  at  least  tvro 
feet  of  freeboard  remaining  to  protect  the  integrity  of  the 
top  of  the  dike.  The  entire  diked  in  area  will  be  constructed 
with  impervious  materials  to  prevent  seepage  into  ground  water 
supplies. 

The  diked  area  will  be  sized  s.o  that  the  contained  volume  is 
sufficient  for  the  ultimate  installation  of  two  additional 
48  X  150  ft  tanks  if  they  are  needed  in  the  future. 

Both  tank  truck  and  railroad  tank  car  fuel  unloading  systems 
will  be  provided  for  this  station.  The  actual  number  of  un¬ 
loading  stations  will  be  specified  at  a  later  date.  The  con¬ 
struction  of  these  stations  will  consist  of  dry  disconnect 
couplings  mated  to  flexible  hose  and  connected  to  metallic 
piping.  All  the  unloading  stations  will  be  piped  to  the 
suction  side  of  the  fuel  oil  transfer  pumps  so  that  the  un¬ 
loading  fuel  oil  can  be  punped  to  the  desired  storage  tank. 

The  mloading  facility  will  be  designed  to  unload  up  to  6.24 
X  10^  gallons  of  fuel  oil  per  eight  hour  shift  period. 

The  chance  of  an  oil  tank  fire  at  this  station  should  be 
slight  but  nevertheless  the  possibility  does  exist.  In  case 
of  such  a  fire,  dense  blue  smoke  will  result  and  will  cause 
air  pollution.  However,  the  following  design  features  will 
be  incorporated  into  the  fuel  storage  system  to  rdnimize  such 
an  occurrence:  all  fuel  storage  tanks  will  have  a, floating 
roof,  and  a  mechanical  ^oam  fire  extinguishing  system  located 
within  the  tanks.  All  the  fuel  tanks  will  be  located  within 
a  six  foot  earth  dike  and  fire  hydrants  will  be  located 
adjacent  to  the  storage  area. 

Accidental  oil  spills  at  the  oil  unloading  stations  will  be 
contained  by  a  below  surface  collection  system  and  drained 
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by  gravity  to  a  suiro  from  which  they  can  be  pumped  to  within 
the  main  tank  dikes  for  disposal  along  with  other  waste  oils. 

Combustion  turbines  and  generators  in  the  plant  will  be  pro¬ 
tected  by  individual  Halon  fire  extinguishing  systems,  sup¬ 
plemented  by  an  in-plant  v/ater  extinguishing  system,  outdoor 
fire  hydrants,  and  deluge  spray  systems  on  the  station.  A 
standby  source  of  water  vdll  be  available  at  all  times  in  the 
form  of  an  elevated  water  tower  and  this  will  be  supplemented 
by  water  fire  pur^js. 

A  leakage  of  transformer  oil  will  be  trapped  in  a  stone  filled 
concrete  pit  beneath  the  transformer.  Should  the  water  or  oil 
level  in  the  pit  rise  above  a  fixed  point,  the  liquid  will  be 
automatically  drained  away  to  another  large  holding  tank  from 
which  the  oil  will  be  periodically  removed  and  disposed  of  in 
a  routine  acceptable  manner,  such  as  incineration  or  trans¬ 
ported  to  an  oil  reclamation  facility. 
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4.0  PROMBLE  .4D\’ERSE  ES\'IRON>.ENTAL  EFFECTS  WICH  CANNOT  BE 
AVOIDED  SiCULD  THE  PROPOSAL  BE  riPLENE>JTED 

Technology  has  not  yet  developed  to  the  extent  that  "zero 
onissions”  are  a  reality,  but  these  emissions  are  severely 
restricted  in  order  to  minimize  their  impact  as  discussed  in 
Section  3.  However,  the  mere  fact  that  there  are  emissions 
and  that  the  need  to  prepare  the  site  for  construction  is  an 
unavoidable  necessity,  these  controlled  effezts  must  be  con¬ 
sidered  as  adverse  environmental  effects  and  are  listed  be¬ 
low.  The  fact  that  state  and  federal  standards  are  not 
exceeded  means  that  the  impact  will  not  be  worse  than  that 
recognized  in  establishing  the  standards. 

4.1  Cg^'STRUCTION  PHASE 

Release  of  combustion  nrodicts  and  noise  nroduction  from 
construction  equipment. 

Removal  of  wooded  areas  and  vegetation  will  result  in  an 
increase  in  surface  runoff  time  as  well  as  a  disturbance  to 
indigenous  wildlife  on  the  site.  As  discussed  in  Section 
3.1.2,  sediment  control  facilities  will  be  used  to  control 
the  sediment  load  entering  Lake  Erie. 

Dredging  and  blasting  during  the  construction  of  the  intake 
and  discharge  structures. 

4.2  oper^vU'jn  phase 

Release  of  limited  amounts  of  SO2,  NOjj,  particulates,  and 
smoke  from  the  combustion  equipment. 

Discharge  of  thermal  effluent  from  cooling  equipment  into 
Lake  Erie.  Continous  production  of  noise  from  normal  plant 
operation.  Limited  entrainment  of  aquatic  orgaiiisms  in  the 
cooling  systan.  Loss  of  a  small  volume  of  lake  water  by 
evaporation  in  the  cooling  tower. 
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ALTERWES  TO  THE  PROPOSED  ACTION 


5.1  CURRE^>T  .AND  FE-\SIBLE 

5.1.1  Other  Generation  Methods 

Because  of  the  varving  customer  demands  for  electric  newer 
on  daily,  weekly,  and  seasonal  cycles,  there  is  opportunity 
to  use  to  advantage  various  types  of  generating  capacity  in 
meeting  these  customer  requirements. 

A  certain  portion  of  the  electric  demand  (40-50  percent)  is 
continuous,  and  to  supply  this  type  of  service,  including 
additional  pumping  load  for  pumped  storage  plants,  GPU  needs 
to  have  50-60  percent  of  its  installed  capacity  in  the  form 
of  base-load  units.  Generally,  these  units  will  have  a 
relatively  high  ir.stalled  cost  which,  however,  is  justified 
by  their  abilitv'  to  operate  and  produce  energy  at  a  relatively 
low  cost  (including  cost  of  fuel  consumed).  Nfuclear  units, 
mine-mouth  coal-fired  units,  other  very  efficient  fossil- 
fired  units,  and  certain  hydro  plants  would  be  suitable  for 
this  tvpe  of  operation. 

For  electric  demands  that  exist  for  only  a  portion  of  the 
time,  represented  by  the  heavy  load  periods  of  the  day  (i.e. 
in  the  neighborhood  of  4,000  hours  per  year),  the  cost  of 
producing  energy  is  somewhat  less  important  than  it  is  for 
the  base  portion  of  the  load,  and  a  different  type  of  unit 
can  be  justified.  Often  these  will  be  the  older  units  on  a 
system,  that  were  once  used  for  base  operation;  but  they  may 
also  be  units  specially  designed  for  this  type  of  service. 

These  latter  might  be  combined  cycle  units,  such  as  is  pro¬ 
posed  for  installation  at  Lake  City,  or  oil-fired  cycling 
units.  The  higher  energy  cost  for  such  units,  which  is  the 
result  of  higher  fuel  costs  or  lesser  efficiency,  is  com¬ 
pensated  for  by  lower  installed  cost. 

•  • 

For  that  portion  of  the  electric  demands  that  exist  only  over 
peak  periods  (for  less  than  2,000  hours  per  year),  there  are 
now  a  variety  of  suitable  generating  sources.  These  are 
characterized  by  low  installed  costs  and  generally  high  energy 
costs.  Peak  portions  of  the  load  in  the  GPU  System  are  sup¬ 
plied  by  older  and  inefficient  steam  generation,  by  several 
small  hydro  plants,  by  punroed  storage,  and  by  combustion 
turbines . 

Because  of  these  differences  in  cost  characteristics  (as  well 
as  physical  capability  in  the  case  of  hydro  or  puirped  storage) , 
not  all  of  the  capacity  that  might  be  installed  by  a  utility 
system  can  be  of  the  same  kind.  The  GPU  System  has  planned 
its  capacity  additions  with  the  intent  of  achieving  a  reason¬ 
able  balance  among  the  various  t>T3es,  as  shown  by  Figure  5-1. 
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The  optinium  balance  is,  of  course,  subject  to  change  with 
changes  in  cost  of  construction  or  changes  in  fuel  nrice; 
and  the  extent  to  which  a  balance  is  achieved  will  depend  on 
the  approval  of  planned  additions. 

The  proposed  Lake  City  combined  cycle  unit  i?  aPi  intermediate 
type,  designed  for  operation  for  approximately  4,000  hours 
per  year.  .-issuiTiing  there  is  a  need  for  such  capacity  in  GPU, 
as  indicated  above,  it  is  economically  undesirable  that  it 
be  replaced  with  either  peaking  or  base  capacity.  This  is 
illustrated  in  Figure  5-2,  which  shows  the  estimated  total 
cost  per  kw  per  year  for  several  types  of  installations  as  a 
function  of  their  hours  of  operation.  The  lower  cost  of  the 
combined  cycle  unit  in  the  mid-range  of  operation  is  evident. 

This  corrparison  has  been  made  entirelv  on  a  cost  basis  and 
without  regard  to  other  pertinent  considerations. 

The  only  t>’pe  of  capacity  that  could  now  be  installed  in  1974 
to  replace  the  Lake  City  combined  cycle  unit  would  be  com¬ 
bustion  turbines;  this  is  a  too  high  percentage  for  overall 
economy,  since  some  of  these  units  are  then  called  upon  for 
long  hours  of  operation  Cor  as  an  equivalent  to  actual  op¬ 
eration,  are  used  as  the  basis  of  price  for  interchange 
purchased  by  GPU).  Figure  5-2. shows  that,  above  3400  hours 
per  year,  the  combined  cycle  units  are  more  economical  to 
operate  than  combustion  turbines.  Should  fuel  prices  con¬ 
tinue  their  recent  upw^ard  trend  the  better  fuel  efficiency  of 
the  combined  cv'cle  relative  to  simple  cycle  combustion  turbines 
will  make  it  more  economical  at  a  lesser  number  of  hours  per 
year  and  perhaps  a  substantially  lesser  number. 

The  only  other  t^pje  of  peaking  capacity  now  planned  by  the  GPU 
System  is  hydro  pumped  storage,  this  could  not  be  considered 
(apart  from  economics)  as  an  alternative  to  the  proposed  Lake 
City  unit  because  of  the  long  lead  times  required  in  the  Plan¬ 
ning,  approval,  and  construction  of  such  capacity  and  the 
natural  limitations  on  the  hours  that  such  capacity  can  be 
operated. 

The  comparison  in  Figure  5-2  has  been  made  with  nuclear  gener¬ 
ation  as  an  example  of  base  capacity.  Nuclear  generation  is, 
in  fact,  the  most  economical  base  capacity  which  utilities 
can  now  plan  to  install  in  the  eastern  portion  of  PJM.  However, 
in  the  PENELEC  area  further  coal -fired  capacity  is  planned  for 
development,  but  only  at  mine-mouth  locations.  Oil-fired 
steam  capacity  will  for  cost  reasons  most  likely  be  limited  to 
intermediate  operation.  Furthermore,  use  of  oil  increases  the 
dependence  of  essential  utility  services  on  an  inported  fuel. 
This  dependence  should  be  limited  as  much  as  possible  by 
nuclear  and  coal-fired  installations.  GPU,  therefore,  is 
comitted  to  and  is  planning  for  as  much  nuclear  and  mine- 
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mouth  capacity  as  possible  to  meet  its  base  requirements; 
but  limitation  of  time  and  financing  capability  preclude  the 
substitution  of  such  capacity  for  the  proposed  Lake  City 
installation. 

The  only  feasible  alternative  at  the  Lake  City  site  would 
have  been  an  oil-fired  boiler  and  steam  driven  turbine- 
generator.  Such  units  have  been  designed  for  intermediate 
operation  and  are  referred  to  as  oil-cycling  units.  Oil- 
cycling  units  and  combined  cycle  units  are  directly  coinpet- 
itive  in  their  ability  to  provide  an  intermediate  type  of 
service.  Both  types  of  units  are  being  installed  and 
planned  in  PJM,  and  GPU  now  has  oil-cycling  units  as  well 
as  combined  o'cle  units  among  its  planned  generating  ca¬ 
pacity  additions.  Considering  construction  costs,  fuel 
economy,  expected  reliability,  and  operation  and  maintenance 
costs,  there  is  a  close  balance  between  these  competing  types 
in  their  economic  desirabilitv’",  and  until  several  combined 
cycle  units  have  operated  long  enough  to  ensure  their 
satisfactory'  performance,  it  will  remain  difficult  to  choose 
between  these  types  entirely  on  an  economic  basis. 

There  are,  nevertheless,  good  reasons  for  PE>JELEC's  choice  of 
the  combined  cycle  unit  for  its  proposed  installation  at 
Lake  City;  these  are: 

a.  The  combined  cycle  unit  will  consumptively  use  about  half 
the  water  required  by  an  oil-cycling  unit  of  the  same 
capacity. 

b.  The  combined  cycle  unit  uses  its  fuel  more  efficiently 
and  generally  uses  a  higher  quality  fuel  (hence  efficiency 
is  offset  by  higher  fuel  cost) ;  thus  there  is  less  dis¬ 
charge  of  pollutants  to  the  atmosphere. 

c.  The  oil-cycling  unit  could  not  hav^  been  planned,  ordered, 
and  constructed  in  time  to  provide  capacity  in  1974. 

'Vhile  these  are  good  reasons  for  the  choice  of  the  Lake  City 
installation,  they  are  not  decisive  in  other  locations. 

5.1.2  Other  Sites 

Because  of  the  need  for  generation  in  PENELEC  and  particularly 
in  its  Northwestern  Division  near  Erie,  Pennsylvania,  and 
because  time  limitations  made  the  acquisition  of  new  sites 
difficult,  if  not  inpossible,  only  two  alternative  sites  were 
cons idered. 

One  alternative  was  in  another  po\%'er -deficient  area  of  PENELEC, 
this  being  the  eastern  portion  of  its  Northemtier  Division 
(yellcn-;  area  on  map.  Figure  1-1,  centered  around  Towanda, 
Pennsylvania) .  The  only  generation  presently  onerating  in 
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this  area  is  a  single  combustion  turbine  at  Blossburg  and 
two  diesel  engines  at  Benton,  or  a  total  of  about  27  MIV 
(the  small  hydro  plant  at  Oakland  is  out  of  serv-^ice) .  A 
site  for  a  future  nuclear  plant  is  owned  by  PENELEC;  this 
is  on  the  Susquehanna  River  near  Mehoopany.  This  site  would 
be  suitable  for  a  combined  cycle  installation,  and  the 
capacity  of  the  proposed  unit  was  comparable  to  the  area 
power  requirements . 

The  other  site  with  which  economic  comparisons  were  made 
was  at  the  Gilbert  Plant  on  the  New  Jersey  side  of  the  Dela¬ 
ware  River,  where  another  ccmibined  cycle  unit  will  soon  be 
under  construction.  The  combustion  turbine  portion  of  this 
plant  at  Gilbert  is  expected  to  be  in  service  in  1973  and 
the  steam  portion  in  1974.  The  extension  of  the  combined 
cycle  installation  to  include  a  second  unit  (that  now  pro¬ 
posed  for  Lake  City)  would  have  had  certain  advantages. 
However,  because  other  GPU  generating  capacity  is  planned 
for  early  installation  in  New  Jersey,  there  is  not  an  im¬ 
mediate  need  for  this  additional  capacity  at  Gilbert,  as 
contrasted  to  the  demonstrated  need  near  Erie.  This  Neu' 
Jersey  capacity  includes  two  400  MIV  oil  fired  cycling  units 
at  Union  Beach  scheduled  for  installation  bet\\reen  1976  and 
1979,  and  a  1200  MIV  nuclear  unit  at  Forked  River  in  1978. 
Other  capacity  will  be  needed  following  these  planned  in¬ 
stallations,  but  is  not  needed  prior  thereto  in  New  Jersey. 

.No  alternative  sites  were  considered  in  the  Erie  area, 
although  other  suitable  locations  could  probably  be  found 
along  the  lake  shore,  east  or  west  of  the  city.  Because 
PENELEC  owned  a  large  site  near  Lake  City,  which  is  ad¬ 
vantageously  located  with  respect  to  transmission,  other 
lake  shore  locations  appeared  to  have  no  economic  or  en¬ 
vironmental  advantage.  No  consideration  was  given  to  the 
expansion  of  the  existing  PENELEC  plant  at  Front  Street 
within  the  city  of  Erie,  because  of  space  limitations. 

PENELEC  owns  other  developed  and  undeveloped  sites  at  which 
additional  generating  capacity  could  be  installed.  None  are 
in  the  Erie  area,  \;here  generation  is  presently  needed;  and 
some  are  being  reserved  for  future  coal-fired  installations. 

As  between  the  Lake  City  and  Susquehanna  River  site,  there 
was  a  small  economic  advantage  for  Lake  City.  This  resulted 
from  its  lower  capital  requirements  for  transmission  and  for 
oil  delivery  facilities  conpared  with  the  Susquehanna  site. 

Detailed  environmental  comparisons  of  these  sites  were  not 
made,  because  of  generally  similar  but  minimum  effects  of  the 
proposed  plant  on  the  environment.  At  both  sites  it  was 
planned  that  cooling  towers  be  used  to  eliminate  discharge  of 
heat  to  the  lake  or  river:  and  at  both  sites  the  use  of  a 


high  quality  fuel  would  minimize  discharge  of  pollutants 
to  the  atmosphere.  On  balance,  however,  the  Lake  City  site 
would  be  preferred  because  (1)  the  small  consunptive  use  of 
water  is  of  less  significance  to  Lake  Erie  than  it  may 
eventually  be  on  the  Susquehanna  River,  (2)  Lake  City  needed 
no  new  transmission  line  construction,  idiereas,  about  four 
miles  of  double-circuit  230  kv  line  were  needed  for  the 
Susquehanna  site,  and  (3)  the  economic  advantages  of  the 
site  over  the  alternate  sites  are  indirectly  passed  on  to 
the  consumer. 

5.1.3  Environmental  Conparisons  of  Fuel  Oils 

5. 1.3.1  No.  6  Fuel  Oil  vs  No.  2  Fuel  Oil 


Environmental  effects  of  fuel  oils  are  a  result  of  combustion 
products  emitted  through  the  stacks.  The  nature  of  these 
combustion  products  is  determined  by  the  chemical  composition 
of  the  fuel  and  the  mechanism  of  combustion.  .No.  2  fuel  oil 
is  the  cleanest  commercial  fuel  oil  available  today  and,  in 
addition,  is  suitable  for  combustion  turbines  without  pre¬ 
treatment.  Although  No.  6  fuel  oil  may  be  used,  the  need  for 
pretreatment  adds  capital  and  operating  expense  and  thus, 
economically.  No.  2  fuel  is  more  advantageous.  Environmentally, 
both  fuels  must  meet  applicable  Federal  and  State  ambient  air 
quality  and  emission  standards. 

5.1.3. 2  No.  2  Fuel  Oil  vs  Crude  Oil 

These  two  fuels  are  presently  an  economic  standoff  in  the 
Erie  area  and  environmentally,  both  fuels  would  meet  ambient 
air  quality  and  emission  standards.  However,  sources  of 
crude  oil  are  just  developing  in  the  Erie  area. 

5. 1.3.3  Results 

Since  there  is  no  clear  cut  environmental  benefit  between 
the  above  mentioned  fuels,  and  since  No.  6  fuel  oil  requires 
pretreatment  and  crude  oil  supplies  are  just  being  developed 
in  the  Erie  area,  the  decision  was  made  to  use  No.  2  fuel 
oil  for  the  Lake  City  Combined  Cycle  Plant. 

5.1.4  Other  Means  of  Dissipating  the  Station  Heat  Load 

The  decision  to  proceed  with  an  evaporative  mechanical  draft 
cooling  tower  with  makeup  and  blowdown  to  Lake  Erie  was  de¬ 
cided  upon  after  consideration  of  the  follo\'/^ing  alternatives: 

a.  Direct  lake  water  cooling 

b.  Man-made  cooling  pond 


c.  Spray  pond 

d.  Direct  air  cooling 

5.1.4. 1  Direct  Lake  Water  Cooling 

Direct  lake  cooling  generally  makes  for  a  less  expensive 
installation  than  a  cooling  tower.  The  cooling  tower  in¬ 
stallation  has  a  requirement  for  pump  and  fan  power  of  two 
and  a  half  to  three  times  the  pumping  power  requirement  of 
a  direct  cooling  system.  However,  the  general  grade  in  the 
Lake  City  Plant  area  is  about  100  feet  above  the  lake  surface. 

This  works  to  the  disadvantage  of  the  condenser  circulating 
water  system.  It  makes  for  a  more  expensive  installation. 

In  order  to  found  the  plant  at  an  elevation  that  would  allow 
a  full  syphon,  earthmoving  work  on  an  enormous  scale  would 
be  required.  At  the  other  extreme  if  the  plant  was  founded 
at  the  top  of  the  bluff  and  designed  to  operate  on  a  partial 
syphon,  additional  pumping  power  in  the  amount  of  2500  horse¬ 
power  would  be  required.  A  direct  cooling  scheme  does  not 
show  to  advantage  for  this  plant  at  this  particular  site. 
Furthermore,  environmental  impact  considerations  make  the  dis¬ 
sipation  of  the  waste  heat  in  a  cooling  tower  preferable  to 
dissipation  by  direct  return  to  the  lake.  Any  variation  on  the 
direct  return  such  as  a  diffuser  outfall  or  dilution  pumping 
geared  to  reducing  the  temperature  of  the  water  at  the  lake  sur¬ 
face  would  be  still  less  economical  when  compared  to  a  cooling 
tower,  although  environmentally,  this  would  cause  the  same  effects. 

5. 1.4. 2  Man-Made  Cooling  Pond 

The  required  80,000  gpm  circulation  through  the  plant  could 
be  taken  to  and  from  a  man-made  cooling  pond.  The  required 
active  pond  area  would  be  about  125  acres  in  order  to  give  a 
cold  water  temperature  5°  or  60  above  the  natural.  The 
evaporation  from  the  pond  would  have  to  be  supplied  either 
from  Lake  Erie  or  from  a  local  catchment  area.  In  order  to 
be  independent  of  the  lake  an  estimated  1250  acres  of  catch¬ 
ment  would  be  required,  which  is  far  greater  than  the  total 
site  area.  Furthermore,  the  high  percolation  rate  of  the 
soil  raises  concern  for  the  adequacy  of  any  available  catch¬ 
ment.  Should  the  evaporation  be  made  up  from  Lake  Erie 
there  would  still  exist  the  need  for  125  acres.  Such  a  pond 
would  be  about  10  feet  deep  and  would  in  all  likelihood  have 
to  be  lined  with  an  impeivious  base.  A  pond  so  developed 
would  be  costly  and  yet  the  acreage  involved  is  too  small  to 
make  consideration  of  recreational  amenity  a  factor  in  the 
cost-benefits  analysis.  On  the  other  hand  the  pond  would 
occupy  a  significantly  large  part  of  the  639  acre  site.  There 
is  no  justification  apparent  for  consideration  of  a  man-made 
pond  over  an  evaporative  cooling  tower. 

Environmentally,  the  major  problems  of  cooling  ponds  are: 
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1.  Destruction  of  a  large  amount  of  land  which  must 
be  lined  with  an  impervious  material  to  prevent 
cooling  water  loss.  This  would  have  a  detrimental 
effect  on  tho  long  term  productivity  of  the  site. 

2.  Cooling  ponds  generate  fog,  just  as  cooling  towers 
do;  however,  the  fog  from  a  cooling  pond  is  ground 
fog  which,  on  days  with  low  wind  velocity,  could 
have  an  environmental  impact  on  Pennsylvania  Route  5 
at  Elk  Creek  Marina.  This  is  not  the  case  for  the 
cooling  tower  as  shown  by  analysis  of  fog  dispersion 
from  the  cooling  tower  plume  for  the  site.  (Section  3) 

5. 1.4. 3  Spray  Pond 

There  is  no  accepted  design  basis  for  spray  ponds.  There  are 
no  known  operating  spray  ponds  having  the  thermal  performance 
that  would  be  required  in  a  Lake  City  installation.  Nonethe¬ 
less,  if  a  pond  were  developed  in  modular  layout  with  adequate 
air  lanes  betiveen  the  modules  and  a  light  water  loading  held, 
the  performance  could  be  predicted  with  reasonable  confidence. 
With  such  conservative  approach  to  design  (0.07  gpm/sq  ft 
referred  to  gross  pond  area)  an  area  of  20  to  25  acres  would 
be  required  for  the  80,000  gpm  Lake  City  installation.  The 
piping  and  the  piping  support  system  required  to  distribute 
this  flow  to  the  modules  dispersed  over  the  20-25  acres  is 
quite  extensive.  The  cost  of  this  and  the  cost  of  the  im¬ 
poundment  and  the  impervious  base  all  assume  proportions 
which  throw  the  economy  of  this  type  installation  into  doubt 
when  viewed  against  the  background  of  an  uncertain  design 
basis.  Furthermore,  the  usage  of  20-25  acres  of  the  site  in 
this  way  is  a  questionable  usage  of  and.  Environmentally, 
the  destruction  of  an  extra  25  acres  of  land  and  the  possi¬ 
bility  of  excessive  ground  fog  precludes  the  use  of  a  spray 
pond.  ^  ^ 

5. 1.4.4  Direct  Air  Cooling 

Since  the  limit  of  cooling  is  governed  by  the  dry  bulb 
temperature  rather  than  the  wet  bulb  temperature,  the  cold 
water  temperature  which  is  attainable  within  a  reasonable 
economic  framework  in  direct  air  cooling  is  generally  15®F 
to  25®F  higher  than  applies  for  an  evaporative  cooling  tower 
installation.  The  condensing  pressure  that  is  obtainable  in 
the  steam  turbine  cycle  is  closely  related  to  this  cold  water 
temperature.  Generally  speaking,  the  turbines  currently  used 
are  designed  to  operate  over  a  range  from  1  to  5  in.  Hg  back 
pressure.  The  consequence  of  this  is  that  the  110  MIV  Lake 
City  turbine  would  have  to  be  custom  designed  for  operation 
under  the  back  pressure  conditions  (10  to  20  in.  Hg)  which 
would  apply  for  a  condenser  operating  with  direct  air  cooling. 
Tne  "packaged"  combined  cycle  unit  contemplated  for  Lake  City 
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is  not  designed  for  and  could  not  operate  under  the  back 
pressure  conditions  which  would  apply  with  a  dry  cooling 
system  of  anything  other  than  the  most  exorbitant  design. 

The  system  would  have  an  inordinate  amount  of  extended  fin 
surface  and  a  tremendous  fan  power  demand  and  would  be  priced 
accordingly.  The  essential  fact  is  that  if  one  had  no  al¬ 
ternative  but  to  use  a  dry  cooling  system,  the  steam  turbine 
would  be  procured  with  this  in  mind  and  would  be  of  different 
design  than  that  of  the  turbines  furnished  with  "packaged" 
combined  cycle  units  offered  the  electric  utility  industiy 
at  this  time. 

5.1.4. 5  Other  Schemes  For  Cooling  the  Effluent  From  the  Plant 

A  man-made  pond  cooling  the  1400  gpm  blowdown  from  the  cooling 
tower  was  considered  as  an  alternative  to  a  diffuser  outfall. 
Table  5.1-1  show's  average  climatological  data  for  the  area 
which  was  used  for  the  evaluation  of  pond  performance.  The 
equilibrium  temperature  of  a  pond  would  be  from  5®F  to  10®F 
higher  than  the  lake  tenperature  for  about  half  the  year  and 
consequently  tenperature  dilution  of  the  pond  outlet  flow 
would  be  required  to  meet  requirements.  A  six  acre  lake  would 
require  dilution  flow  at  all  times  of  year  and  this  flow  would 
approach  7000  GFM  under  the  most  stringent  conditions  (see 
Table  5.1-2).  The  dilution  capacity  has  to  be  provided  in  the 
intake  pumphouse,  making  it  far  larger  than  would  otherwise  be 
required. 

The  vast  increase  in  pvimphouse  and  lake  intake  costs  necessi¬ 
tated  by  the  need  to  punp  four  to  five  times  the  water  flow 
otherwise  required,  the  cost  of  providing  an  iirpervious  bottom 
in  a  six-acre  pond,  and  the  complications  of  cold  weather 
operation  all  serve  to  make  the  pond  highly  undesirable. 

5.2  PRESENTLY  NOT  FEASIBLE 


5.2.1  Possibility  of  Not  Providing  Power 

Rather  than  provide  the  planned  capacity  for  system  use,  it  is 
necessary  to  consider  the  possibility  of  avoiding  the  instal¬ 
lation  either  at  Lake  City  or  an  alternate  site.  This  possi¬ 
bility  has  two  aspects:  (1)  the  possibility  of  discouraging 
or  limiting  load  growth  and  the  need  for  additional  generating 
capacitv  or  (2)  the  possibility  of  operating  with  less  reserve 
capacity  and  hence  with  less  reliability  and  economy. 

5. 2.1.1  Limitation  on  Load  Grovrth 

So  far  as  1974  is  concerned,  the  assumption  of  zero  grow'th, 
which  would  obviate  the  need  for  the  proposed  Lake  City  unit, 
would  be  absurd.  It  must  be  assumed  that  there  will  be  a 
continuation  of  grow'th  trends  experienced  in  the  past.  Any 
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other  planning  basis  would  be  inprudent.  The  GPU  operating 
con^janies  have  obligations  under  the  Public  Service  Laws  of 
the  Coranonwealth  of  Pennsylvania  and  the  State  of  New  Jersey 
to  plan  for  and  provide  an  adequate  and  reliable  supply, of 
electric  power.  Thus,  load  growth  limitation  is  not  a 
reasonable  alternative. 

5. 2. 1.2  Operation  with  Lower  Reserves 

Operation  of  the  GPU  System  or  of  PJM  with  lower  reserves 
will  permit  delay  in  the  installation  of  new  generating 
capacity.  At  the  time  it  is  placed  in  service  (1974)  the 
proposed  Lake  City  installation  will  increase  the  GPU  re¬ 
serves  by  about  4  percent  from  14  percent  to  18  percent 
(exclusive  of  tenporary  purchases) .  The  system  could  operate 
without  Lake  City  and  with  a  lower  referve  than  20  percent; 
but  this  would  have  the  following  undesirable  effects: 

a.  Reliability  of  service  would  be  decreased  and  the  need  for 
voltage  reductions  for  curtailing  load  would  be  increased. 

The  state  regulatory  commissions  and  the  FPC  hax’^e  urged 

an  increase  in  reserves  to  avoid  these  hazards  to  reliable 
service. 

b.  Older  and  inefficient  steam  units  would  operate  for  longer 
hours  and  at  higher  loads,  with  consequent  greater  discharges 
of  pollutants  to  the  atmosphere  and  of  heat  to  rivers  or 
ponds.  Also,  combustion  turbines  would  more  frequently  be 
called  into  service,  with  resulting  inefficient  use  of  fuel 
and  greater  discharges  of  exhaust  gas  to  the  atmosphere. 

c.  As  a  result  of  the  less  efficient  use  of  fuel  described  in 
item  (b) ,  the  cost  of  operation  would  be  increased;  and 
most  of  this  increase  would  be  directly  borne  by  consumers 
through  automatic  operation  of  fuel  adjustment  charges.  It 
has  beea  estimated  that  operation  the  Lake  City  coirisined 
c>xle  unit  will  reduce  GPU's  fuel  expense  by  about 
$4,800,000  per  year. 

Before  the  decision  can  be  made  to  operate  with  lower  reserve, 
it  would  be  necessary  to  balance  these  effects  on  reliability 
of  service,  the  environment,  and  the  cost  of  service  against  the 
costs  (environmental  and  economic)  of  providing  the  planned 
reserve.  This  is  a  difficult  evaluation,  because  of  the  largely 
intangible  nature  of  some  major  elements  such  as  reliability 
and  adequacy  of  supply;  but  the  informed  judgment  of  the  FPC, 
state  regulatory  bodies,  and  of  the  utilities  is  that  a  higher 
rather  than  a  loiver  reserve  is  desirable. 

However,  if  the  decision  were  made  for  operation  with  lower 
resenx,  it  would  still  be  necessary  to  determine  whether  this 
should  be  accomplished  by  deferring  the  proposed  Lake  City 
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installation  or  some  other  planned  capacity.  It  is  the 
Applicant's  on inion  that,  under  this  circumstance,  the 
Lake  City  unit  would  be  favored  over  others. 

.'i.2.2  Exotic  Generation  Methods 


Various  exotic  sources,  such  as  MHD, 
wind  power,  nust  be  dismissed  as  not 
period  (to  1974)  or  in  the  area  that 
proposed  Lake  City  addition. 


solar  heat,  fuel  cells, 
feasible  in  the  tine 
is  to  be  served  by  the 


5.2.3  Possibility  of  Purchased  Power 


There  was  and  is  no  possibility  of  continuing  power  purchase 
in  an  amount  equivalent  to  the  capacity  and  energy  of  the 
proposed  Lake  City  Project.  No  privately  owned  utility  in 
RP1  or  nearby  areas  is  in  a  position  to  finance  the  develop¬ 
ment  and  long-term  scale  of  generating  resources  of  such 
magnitude  to  other  utilities.  Arrangements  have  been  made 
from  time  to  time  for  temporary'  purchases  of  capacity  equal 
to  the  proposed  Lake  City  capacity.  For  example,  the  GF^ 
System  expects  to  purchase  about  400  Mb'  for  a  four  month 
period  in  the  summer  of  1975,  and  to  purchase  smaller  amounts 
in  the  summers  of  1973  and  1974.  Recent  efforts  to  purchase 
substantial  amounts  of  capacity  for  a  period  of  several  years 
were  unsuccessful. 

There  is  no  nearby  public  agency  that  has  such  large  amounts 
of  power  for  sale  or  can  sell  to  utilities  in  Pennsylvania  and 
New  Jersey.  The  Power  .Authority  of  the  State  of  New  York 
(PASNY)  is  the  owner  of  several  large  existing  plants  and  of 
others  now  under  construction.  Except  for  relatively  small 
amounts  of  preference  power,  some  of  which  is  supplied  through 
the  GPU  System  to  Rural  Electric  Co-operatives  (REC's)  in 
Pennsylvania,  the  PAS^'^Y  output  is  dedicated  to  New  York  use. 

Hydro  power  from  Labrador  and  northern  Quebec  has  at  various 
times  been  considered  as  a  potential  supply  for  loads  in 
northeastern  United  States.  The  amounts  available  are  very 
large  and  a  low  cost  at  the  source  may  justify  transmission 
over  the  long  distances  required  for  use  of  this  pcxver  in  New 
England  or  New  York.  Additional  transmission  would  add  to  the 
cost.  No  negotiations  were  held  by  GPU  with  the  owners  of 
these  hydro  develonments ,  for  it  was  understood  that  utilities 
closer  to  the  source  were  engaged,  and  may  again  be  engaged  in 
such  negotiations.  Considering  the  lower  cost  of  delivery  of 
this  hydro  power  to  New  York  and  the  greater  incentive  that 
Consolidated  Edison,  for  example,  has  to  utilize  such  a  supply, 
it  is  recognized  that  both  economic  and  environmental  factors 
favor  other  utilities  as  potential  purchasers  of  this  po\\'er. 

At  the  end  of  July  1972  Consolidated  Edison  announced  its 
agreement  to  purchase  some  of  such  power  for  a  20-year  period 
beginning  in  1977. 


In  any  case,  it  is  apparent  that  a  purchase  of  capacity  does 
not,  of  itself,  create  an  additional  generating  source. 
Purchases  are  feasible  and  are  a  logical  way  of  meeting 
capacity  deficiencies  only  when  an  excess  of  generation  exists 
in  some  nearby  area.  Under  present  conditions  it  is  unlikelv 
that  other  utilities  will  deliberately  continue  to  finance 
and  operate  excess  capacity.  To  meet  expected  demands  capacity 
must  be  installed  either  at  Lake  City  or  some  other  site;  and 
consideration  of  purchase  (rather  than  some  other  GPU  site) 
simply  shifts  the  financial  burden  vvlthout  change  in  the 
physical  situation. 


5-11 


AVERAGE  CLIMATOLOGICAL  DATA  FOR  ERIE,  PA. 


TABLE  5.1*2 


PERFORMANCE  OF  A  SIX-ACRE  COOLING  POND 


Month 

Cooling  Tower 
Effluent 
Temperature 

Oj. 

Pond  Final 
Temperature 
op 

Temp.  Diff. 
Between  Pond 
Effl.  &  Lake 
op 

Dilution  Flow 
for  2  F  Diff. 
With  Lake 
GPM 

January 

53.0 

37.2 

4.2 

1540 

February 

53.0 

38.5 

5.5 

2450 

March 

53.0 

43.7 

10.7 

6100 

April 

60.3 

51.0 

8.2 

4350 

May 

68.6 

65.4 

11.8 

6850 

June 

£0.5 

76.0 

8.0 

4200 

July 

83.0 

80.0 

6.6 

3220 

August 

85.2 

79.0 

3.8 

1260 

September 

78.7 

71.3 

5.1 

2170 

October 

72.2 

60.3 

3.1 

770 

November 

62.1 

48.1 

3.5 

1050 

Eecember 

53.0 

39.0 

6.0 

2800 

% 

• 
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PENNSYLVANIA  ELECTRIC  COMPANY 
LAKE  CITY  PLANT 


I  I 


PERCENT  OF  TOTAL  INSTALLED  CAPACITY 


COMPOSITION  OF 
SCHEDULED  GPU  CAPACITY 
FIGURE  5-1 


R5  OP  OPERATION 

COMPARATIVE  ANNUAL  CO! 
LAKE  CITY  COMBINED  CYC 
VS  OTHER  GENERATION 
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RELATIONSHIP  BEDVEEN'  LOCAL  SHORT-TERM  USES  OF  MAN’S  ENVIRONMENT 
AND  THE  MAINTENLA'jCE  .AND  E>3iA\'CE?-eT  OF  LONG-TERM  PRODUCTP/ITY 


6.1  GEviERAL 

The  construction  and  operation  of  the  proposed  units  will  have 
a  relatively  insignificant  environnental  Lnpact.  The  local 
short-term  effects  on  the  environment  will  he  limited  to  the 
thermal  (cooling  tower  blowdown)  discharge  and  the  neutralized 
chemical  discharges  from  the  settling  nond  to  Lake  Erie  and 
thermal,  particulate,  and  gas  discharges  to  the  atmosphere. 

It  should  be  noted  that  all  of  these  discharges  meet  Federal 
and  State  standards  by  a  wide  margin. 

6.2  SHORT-TERM/LGNG-TERM  EFFECTS 

The  short-term  effects  of  the  stringently  limited  thermal  and 
chemical  liquid  discharges  are  expected  to  ha^'e  a  virtually 
undetectable  impact  on  aquatic  life  and  lake  water  quality. 
Likewise,  the  long-term  effects  of  the  limited  thermal  and 
chemical  liquid  discharges  are  estimated  to  be  wholly  im¬ 
measurable  due  to  the  minute  volume  of  discharge;  and  more 
importantly  the  fact  that  the  state  of  Pennsylvania  has  issued 
an  Industrial  Waste  Permit  with  regard  to  plant  discharges 
means  that  the  plant  is  in  accord  with  established  standards 
which  were  created  to  minimize  environmental  effects. 

Tne  short-term  effects  of  the  thermal,  particulate,  and  gas 
discharges  to  terrestial  plant  and  animal  life  are  expected 
to  be  absolutely  minimal  as  a  result  of  combusting  the  least 
contaminated  fuel  available  on  the  present  market.  Likewise, 
the  long-term  effects  of  the  thermal,  particulate,  and  gas 
discharges  are  estimated  to  be  absolutely  minimal.  In  addition, 
plant  gaseous  and  particulate  effluent  emissions  and  ground 
level  concentrations  are  substantially  less  than  Federal  and 
State  standards  which  are  designed  to  minimize  effects  on 
plants  and  animals.  • 

6.3  5HORT-TEPl-t/LONG-TER4  USES  .AND  PRQDUCTn’m' 

The  production  of  electricity  contributes  to  the  enhancement 
of  man's  environment.  The  use  of  electricity  in  the  northern 
region  of  Pennsylvania  served  by  PEvELEC  is  increasing. 
Utilization  of  land,  air,  and  water  resources  during  the  life 
of  the  plant  is  expected  to  result  in  benefits  to  the  pro¬ 
ductivity  of  the  applicant's  service  area  in  terms  of  electric 
power  to  be  produced  by  the  proposed  combined  cycle  plant  and 
in  terms  of  the  industrial,  commercial,  and  public  services 
which  critically  depend  upon  electric  power.  In  addition, 
enployment  opportunities  for  the  community'  will  be  created 
via  the  construction  and  operation  of  the  proposed  plant. 

Although  potential  farm  land  is  being  utilized  for  pcn-.er  nro- 
duction,  eoually  productive  farmland  is  available  in  the  near¬ 
by  vacinity  which  is  not  being  utilized  for  farming  and  could 
be  utilized  in  the  future  for  that  purpose  if  required.  In 
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addition,  the  plant  could  be  disassembled  in  the  future  and 
returned  to  its  original  condition  as  farmland. 

The  fact  that  applicable  Federal  and  State  standards  for 
gaseous  and  particulate  emissions,  thermal  and  chemical  dis¬ 
charges  and  fuel  storage  facilities  are'  met  by  the  proposed 
plant  means  that  short-term  effects  will  be  minimal  and  the 
enhancement  of  long-term  productivity  will  be  assured. 
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7.0  IRREVERSIBLE  AND  IRRETRIEV'ABLE  CX)^t^ITME^J^S  OF  RESOURCES 

SHOULD  THE  PROPOSED  ACTION  BE  IMPLENIENTED 

7.1  PERMANENT  OO^MnMENTS 

Construction  and  operation  of  the  proposed  combined  c>’cle 

plant  will  involve  an  absolutely  irreversible  and  irre¬ 
trievable  conmitment  of  manpower  and  fuel  throughout  the 
life  of  the  plant. 

7.2  IP^ffORARY  CC^NITMEVrS 

Construction  and  operation  of  the  plant  will  involve  a 
tenporary  commitment  of  land  use  and  building  materials 
throughout  the  life  of  the  plant;  however,  it  is  entirely 
feasible  to  dismantle  the  plant,  reclaim  and  recycle  the 
building  materials,  and  render  the  site  useable  for  other 
purposes. 
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COORDINATION  WITH  OTHERS 


Pennsylvania  Electric  Company  has  conducted  various  meetings  and 
briefings  with  officials  as  well  as  citizens  of  the  Lake  City  area 
on  the  proposed  Lake  City  Generating  Station.  These  discussions 
were  started  in  January  1972. 

In  addition,  notice  was  posted  on  the  proposed  site  as  well  as  an 
announcement  in  the  local  newspapers, 

8.1  PUBLIC  PARTICIPATION  AND  CITIZEN  GROUPS 


The  attendees  of  these  meetings  and  the  issues  that  were  discussed 
during  the  respective  meeting  are  listed  below. 

a.  Commissioners  of  Erie  County 
Erie  County  Controller 

Mayor  and  Counci Imen  of  Girard,  Lake  City,  and  Fairview  Boroughs 
Supervisors  and  Officials  of  Girard  and  Springfield  Townships 
Publishers  and  Editors  of  local  newspapers,  radio,  and  TV  stations 
Tri -Borough  Archers  Association 

Issues  discussed  included  type  of  buildings,  noise  levels  from 
turbines,  type  of  fuel,  method  of  fuel  delivery,  use  of  water, 
capacity  of  generators,  number  of  employees,  economic  impact, 
construction  jobs,  recreation  facilities,  coordination  of 
proposals  with  Erie  County's  overall  planning,  and  the  energy 
supply  of  the  region. 

b.  A  slide  presentation  was  made  at  the  annual  meetings  of  the 
Northwest  Division  of  the  Pennsylvania  Federation  of  Sportsmen’s 
Clubs  and  the  Lake  City  Chamber  of  Commerce. 

c.  Technical  details  and  composition  of  the  discharge  to  be 
expected  from  the  project  were  discussed  at  meetings  in  Meadville 
and  Erie  with  regional  air  and  water  control  engineers  of  the 
Pennsylvania  Department  of  Environmental  Resources,  the 
Pennsylvania  Fish  Commission,  and  the  Erie  County  Health 
Department . 

d.  A  public  hearing  on  the  application  was  held  by  the  Pennsylvania 
Public  Utility  Commission  in  Erie.  No  objections  were  filed 

by  anyone. 

Reaction  to  the  proposal  has  been  most  favorable.  Officials  have 
expressed  a  desire  for  having  another  source  of  electric 
generation  in  Erie  County. 

Furthermore,  notice  of  the  proposed  Lake  City  Generating  Station  was 
published  in  local  newspapers  for  four  consecutive  weeks ;  and  \\Titten 
descriptions  of  the  proposed  project  were  distributed  to  the  local 
Congressman  and  State  Legislators. 
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GOVERNMENT  AGENCIES 


Copies  of  the  Draft  Environmental  Statement,  dated  February  7,  1973, 
were  sent  to  the  following  agencies  for  comment: 

Response  Date 

Department  of  Interior,  Office  of  Envirc;jnental 
Project  Review 

4  May  1973 

Great  Lakes  Basin  Commission 

No  Ccauments  received 

National  Resource  Economics  Division,  Department 
of  Agriculture 

No  Commaits  received 

Department  of  Commerce 

19  March  1973 

Ninth  Coast  Guard  District 

No  comments  received 

Federal  Highway  Administration,  Baltimore,  Maryland 

No  conments  received 

Federal  Power  Commission 

9  May  1973 

Environmental  Protection  Agency,  Philadelphia, 
Pennsylvania  ’ 

26  March  1973 

National  Marine  Fisheries  Service 

No  comments  received 

Federal  Aviation  Administration 

8  March  1973  (No 
conments) 

Great  Lakes  Laboratory,  State  University, 

College  at  Buffalo 

No  comments  received 

Pennsylvania  State  Planning  Board 

No  COTiments  received 

Erie  County  Planning  Commission 

20  February  1973 

Department  of  Environmental  Resources, 

Commonwealth  of  Pennsylvania 

2  April  1973 

*  • 

Dr.  S.  K.  Stevens,  State  Liaison  Office  for 

Historic  Preservation,  Commonwealth  of  Pennsylvania 

No  comments  received 

County  of  Erie,  Commonwealth  of  Pennsylvania 

No  comments  received 

Pennsylvania  Fish  Commission 

7  May  1973 

Erie  County  Commissioners 

No  comments  received 

Erie  County  Department  of  Health 

20  March  1973 

All  of  the  comments  received,  along  with  the  associated  responses,  are 
given  in  this  section.  Copies  of  the  original  correspondence  from  each 
agency  are  included  in  Section  8.4. 
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ERIE  METROPOLITAN  PLANNING  DEPARTTCNT , 

ERIE  COUNTY  C(>NUNITY  SERVICE  CENTER, ERIE,  PENNSYLVANIA 


Comment 


Energy  Source  -  from  page  1: 

This  250  MW  Power  Plant  will  use  a  low  sulfur  (.5%)  No.  2ASTM  Fuel  Oil  as  its 
prime  energy  source.  Based  upon  data  supplied  the  facility  will  use  some 
61  million  gallons,  or  1.45  million  barrels  of  this  fuel  per  year.  Over  the 
project's  30  year  life  span,  1,833  billion  gallons  would  be  required.  We 
highlight  these  figures  to  point  out  that  the  facility  will  have  relatively 
high  demand  of  low  sulfur  fuel  oil  -  an  energy  source  apparently  in  limited 
supply.  Current  inquiries  into  the  Erie  Market  Area  indicates  that  fuel  oil 
is  currently  being  informally  rationed  by  some  conpanies.  In  addition,  we 
note  that  fuel  oil  shortages  are  evident  in  other  areas  this  year,  the 
Metropolitan  New  York  Area  being  the  most  noteworthy  example. 

Response 

The  life  time  demand  should  be  1830  million  gallons  rather  than  1833  billion 
gallons  of  oil.  Oil  is  available  in  the  Erie  area.  The  type  of  unit  choosen 
for  Lake  City  is  more  efficient  than  the  single  cycle  gas  turbine  machines, 
which  bum  No.  2  fuel  oil  also.  Fuel  will  be  diverted  to  this  unit  from 
simple  cycle  units  making  better  use  of  the  oil.  With  the  construction  of  the 
Lake  City  plant,  a  less  efficient  plant  will  be  retired  vAiich  will  save  fuel 
and  diminish  the  inpact  on  the  environment. 

Although  fuel  is  being  informally  rationed  at  this  time,  by  the  date  of 
commercial  operation,  fuel  oil  will  be  available  for  this  plant. 


Comment 


Alternate  Types  of  Generation  -  from  page  1: 

In  addition  to  the  fuel  oil  energy  source,  two  other  alternate  base  energies 
were  discussed  in  a  cursory  fashion  by  this  report,  coal  and  nuclear.  Although 
neither  were  regarded  as  currently  feasible  due  to  the  location  and  purpose  of 
the  station  (i.e.  intermediate  rather  than  base  load)  this  office  cannot  dismiss 
them  as  changes  in  relative  fuel  cost,  or  annual  hours  of  operation  can  change 
the  relative  economic  attractiveness  of  three  options  (Note  chart  of  figure  5-2 
which  seems  to  indicate  that  an  increase  of  20%  of  anticipated  annual 
operation  for  this  facility  may  make  nuclear  production  attractive. 

We  bring  ip  these  points  to  point  out  that  the  potential  of  a  conversion  of 
this  station  of  other  energy  modes  (or  variations  of  other  grades  of  oil) 
in  the  future  must  be  considered  as  within  the  laws  of  relative  probability. 

If  such  conversions  are  considered  likely  they  may  coincide  with  the  estimated 
24,000  hours  of  operations  (roughly  6  years)  overhaul  schedule.  If  such  an 
energy  mode  conversion  is  proposed  in  the  future,  it  must  be  considered  as  a 
viable  possibility  and  should  not  be  considered  as  an  unexpected  "crises" 
type  of  problem.  .4ny  energy  conversion  must  receive  the  same  methodical 
investigation  that  the  current  facility  is  receiving. 


8-3 


Due  to  the  present  demand  and  the  projected  grovsrth  of  the  area,  the  250  MW 
COTibined  cycle  type  unit  is  the  appropriate  type  of  unit  to  install.  In  the 
Erie  Area,  there  is  a  demonstrated  need  for  this  generation  and  a  combined 
cycle  plant,  due  to  the  design  of  its  components,  can  be  erected  and  operated 
in  the  required  time.  A  nuclear  unit  could  not  be  made  available  until  the 
late  80 's  and  a  coal  fired  unit  (which  probably  would  not  compete  economically 
with  a  nuclear  unit  due  to  fuel  availability  at  this  site)  could  not  be 
constructed  until  the  mid  80 's.  There  is  no  way  to  convert  the  PACE  plant 
hardware  over  to  a  coal  or  nuclear  type  unit.  It  must  bum  #2  fuel  oil, 
natural  gas  (which  is  unavailable  in  the  area) ,  or  selective  grade  of  crude 
oil. 


Comment 

Soil  Erosion  and  Sediment  Control  -  from  page  2: 

Because  over  25  acres  of  earth  clearance  is  contemplated,  an  erosion  and 
sediment  control  plan  may  be  required  under  current  DER  criteria.  The 
Erie  County  Health  Department  should  be  consulted  on  this  point.  In  any 
event,  this  office  most  emphatically  recommends  that  Penelec  and  its 
contractor  consult  with  the  Erie  County  Soil  Conservation  District/SCS 
(United  States  Department  of  Agriculture)  for  the  preparation  of  proper 
soil  management  and  drainage  practices  during  and  after  construction. 

Response 

Due  to  precedent  permits,  the  necessity  for  this  permit  is  negated.  However, 
the  need  for  erosion  and  sediment  control  is  recognized.  The  following 
protective  measures  are  planned  during  construction  and  operation  of  this 
station: 


a.  Only  those  areas  that  are  required  for  immediate  construction  shall  be 
cleaned  of  vegetation  and  these  areas  will  be  left  covered  as  long  as 
practical. 

b.  Dust  from  construcitoB  parking  lot  and  access  ro*ds  will  be  controlled  by 
sprinkling  with  water  or  a  moisture  absorbent  chemical  dust  palliative. 

c.  Erosion  caused  by  rainfall  will  be  controlled  by  either  maintenance 
of  vegetative  cover  or  by  sediment  control  facilities. 

d.  The  existing  vegetative  cover  will  be  maintained  or  replaced  after  local 
construction  by  one  that  grows  rapidly. 

e.  Sediment  control  structures  such  as  settling  ponds,  ditching,  and  a 
storm  drainage  system  will  be  employed  to  control  drainage  over 

large  areas  during  construction.  The  storm  drainage  system  will  be  put 
in  place  during  initial  site  preparation  and  be  operational  early  in  the 
construction  phase. 

f.  As  sediment  builds  up  in  the  basins  it  will  be  removed,  shaped  to  conform 
to  the  surrounding  area,  and  seeded. 

g.  After  construction,  the  area  will  be  landscaped  and  the  storm  drainage 
system  will  remaim  as  part  of  the  permanent  installation. 
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PENELEC's  engineers  will  consult  with  the  Erie  County  Health  Department 
and  the  Soil  Conservation  District  of  the  U.S.  Department  of  Agriculture 
as  recommended. 

Canment 


Water  Effluent  -  frcrni  page  2: 

According  to  the  Statement  water  effluent  will  meet  both  theimal  and  other 
DER  Standards.  This  office  notes  the  waste  water  from  the  demineralization  process 
will  be  mixed  with  the  cooling  tower  blow  down  and  other  water  wastes  to  obtain 
permissible  limits.  Because  the  demineralized  waste  represents  the  most  constant 
potential  pollutant  (outside  of  possible  oil  problems),  it  should  have  a  fail¬ 
safe  method  of  handling.  In  addition,  we  recoiimend  a  monitoring  of  water 
effluent  at  discharge  points  to  determine  that  the  proper  thermal  dispersicai 
is  occurring. 

Response 

The  waste  water  from  the  demineralization  process  will  be  collected  in  a  below- 
grade  collection  tank.  The  neutralized  waste  material  will  be  punned  from  this 
tank  by  a  manually  operated  variable  discharge  pump  which  will  be  operating 
only  during  times  of  cooling  tower  blowdown.  The  manual  operation  will  preclude 
untreated  waste  water  from  being  discharged  to  the  lake  due  to  faulty 
instrumentation.  It  will  be  the  responsibility  of  the  roving  operator  to 
periodically  visually  inspect  the  level  of  the  waste  water  in  the  collection 
tank  and  to  take  remedial  action  should  it  be  warranted. 

The  effluent  will  be  monitored  continuously  in  the  mixing  box  prior  to  discharge 
to  the  lake.  A  mathematical  model  of  the  mixed  temperature  in  the  lake  will 
predict  the  temperatures.  During  the  first  year  of  operation,  periodic 
measurements  of  the  actual  lake  temperature  around  the  outfall  area  will  be 
made  to  correlate  and  calibrate  the  model. 


Comment 


Air  Pollution  -  from  page  2; 

The  plant  will  be  within  lij  to  2  miles  of  significantly  populated  areas  of 
Lake  City.  Because  westerly  winds  are  quite  common  locally,  especially  in 
summer  months,  emmissions  from  the  plant  may  present  problems  even  if  they 
are  within  EPA/DER  standards.  Beyond  that  point  this  office  notes  all  air 
pollution  extrapulations  are  based  upon  nominal  plant  operations.  Recently 
in  New  York  fuel  shortages  caused  high  sulfur  fuel  to  be  used.  Such  a 
local  contingency  may  arise  and  a  plan  to  offset  any  adverse  results  should 
be  devised. 

Response 

A  revised  Appendix  A  is  included  in  this  final  report  written  in  conjunction 
with  Dr.  J.  M.  Austin.  The  revised  summary  on  page  A-4  represents  values 
not  only  for  the  maximum  calculated  concentrations,  but  presents  the  average 
(normal)  values  which  are  the  values  expected  most  of  the  time.  These  values 
show  the  air  contamination  by  this  plant  is  minimal  and  should  cause  no  harm 
to  the  air  quality  of  this  area. 
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Combined  cycle  plants  of  the  type  vmder  consideration  in  this  report  have 
combustion  turbines  and  heat  recover)'  steam  generators  that  limit  the 
kind  of  fuel  which  can  be  successfully  burned  in  the  plant.  Besides  the 
planned  fuel  (ASIM  No.  2  fuel  oil)  certain  crude  oils  would  be  the  only 
other  candidate  fuels.  None  of  the  crudes  that  have  been  approved  for 
use  in  the  combustion  turbines  and  heat  recovery  steam  generators  would 
have  a  sulphur  content  in  excess  of  0.5  percent.  Therefore,  there  need  be 
no  concern  that  supply  conditions  may  make  necessary  the  use  of  high  sulphur 
fuel  and  the  resulting  higher  emissions.  This  plant  is  not  designed 
to  bum  the  lower  grades  of  high  sulphur  fijel,  therefore,  this  contingency 
plan  is  not  required. 


Comment 

Editorial  from  page  3: 

One  final  note  of  this  review  would  be  the  need  for  man  and  his  energy  sources 
to  be  compatible.  Penelec  should  be  commended  upon  their  efforts  to  minimize 
adverse  affects  of  this  facility.  However,  even  this  nontechnical  review 
indicates  that  such  a  task  is  indeed  difficult.  This  office  may  suggest 
that  if  the  increasing  use  of  energy  cannot  exist  without  producing  deleterious 
effects  for  man  and  his  environment  then  some  rational  method  to  limit  or 
ration  energy  forms  must  be  devised  and  followed. 

Response 

No  response  is  deemed  necessary. 


DEPARTMENT  OF 


FEDERAL  AVIATION  A» 
Jamaica,  New 


Comment 
None . 

Response 
None  necessary. 
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TtiE  ASSISTANT  SECRETARY  OF  CCM^RCE 
Washington,  D.  C. 


Comment 


Lake  Erie  -  Physical  Interpretation  -  from  page  1: 

Inspection  of  the  draft  environmental  inpact  statement  reveals  a  number  of 
apparent  conceptual  errors  which  could  eventually  lead  to  unfortunate 
operational  difficulties  as  well  as  to  possible  unnecessary  adverse  impacts 
upon  the  environment.  The  conceptual  errors  to  be  discussed  can  best  be 
sunmarized  by  extracting  the  last  four  lines  of  paragraph  B.1.1.  of 
j^pendix  B  of  this  draft  environmental  statement.  "...  Lake  Erie,  because  of 
its  size  and  depth:  (second  smallest  of  the  Great  Lakes  and  with  an  average 
depth  of  58  feet  -  210  feet  maximum  depth)  may  be  treated  more  as  an  ocean 
than  as  a  lake  or  inland  reservoir."  Lake  Erie  cannot  be  treated  more  as  an 
ocean  than  as  a  lake.  To  the  contrary,  one  could  regard  the  west,  central 
and  east  basins  of  Lake  Erie  as  separate  but  interconnecting  lakes  each  with 
different  physical,  chemical  and  biological  characteristics.  Each  basin  has 
a  separate  and  distinct  circulation  pattern  as  well  as  a  separate  and 
distinct  thermal  regime.  The  west  basin  which  is  the  most  shallow  and  turbid 
of  the  three  basins  has  its  eastern  most  boundary  formed  by  the  Point  Pelee  - 
Lake  Erie  Islands  complex.  The  eastern  boundar>’  of  the  central  basin  is 
formed  by  a  sand  and  gravel  reef  extending  across  the  lake  just  west  of 
Erie,  Pennsylvania.  The  proposed  power  plant  \diich  is  the  subject  of  this 
draft  environmental  statement  is  located  at  the  extreme  eastern  end  of  the 
central  basin  of  Lake  Erie. 

Response 

The  paragraph  dealing  with  treating  Lake  Erie  as  a  small  ocean  has  been 
deleted  from  this  report. 


Comment 

Water  Quality  -  from  page  2 :  * 

A  conceptual  error  is  committed  in  paragraph  2.5.1  Present  Water  Quality 
and  Use,  by  making  reference  only  to  "present  water  quality"  rather  than 
making  reference  to  seasonal ,  short  term  and  long  term  ranges  in  concentration 
of  the  various  chemical  and  physical  parameters  listed  cxi  page  2-7. 

Furthermore,  the  report  fails  to  state  when  the  samples  analyzed  were  collected 
and  whether  the  figures  shown  in  the  table  are  the  result  of  analysis  of  one 
sample  from  one  site,  the  average  of  a  sample  or  samples  taken  at  the  three 
points  mentioned  or  if  it  is  the  result  of  analysis  of  combined  samples. 

Response 

Information  on  water  sampling  and  the  effects  of  water  quality  on  the  design 
of  this  plant  is  presented  in  the  revised  paragraph  2.5.1  and  an  added 
Table  2-13. 
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Conment 


Lake  Water  Physical -Chemical  Characteristics  -  from  page  2: 

In  paragraph  2.6.1  Physical -Chemical  Characteristics,  an  error  is  made  by 
implying  that  physical-chemical  characteristics  of  the  water  at  the  city 
of  Erie  intake  are  comparable  to  physical -chemical  characteristics  at  the 
proposed  power  plant  intake  site.  The  proposed  power  plant  intake  is  less 
than  two  thousand  feet  offshore  in  the  central  basin  of  Lake  Erie.  The 
Erie,  Pennsylvania  intake  is  6000  feet  off  Presque  Isle  which  itself  juts 
out  several  thousand  feet  from  the  mainland  shore  and  it  is  located  in  the 
eastern  basin.  The  nearest  intake  in  the  central  basin  most  similar  to 
the  proposed  intake  is  located  at  Conneaut,  Ohio  and  should  be  used  as  the 
standard  for  conparison.  The  Conneaut  intake  is  13  feet  below  low  water 
datum.  Because  the  Erie  and  Conneaut  water  intakes  are  located  in  different 
basins,  fundamental  differences  in  water  quality  are  apparent.  Intrusion 
of  the  hypolimnion  at  the  Conneaut  intake  and  along  the  south  shore  of  the 
central  basin  is  more  severe  than  it  is  at  the  Erie  intake  because  of  the 
hydrography.  This  condition  is  apparent  from  inspection  of  records  of 
such  parameters  as  dissolved  oxygen  and  water  tenperature .  Since  a  tenporary 
increase  in  dissolved  solids  and  hardness  is  generally  associated  with 
hypolimnion  water,  intrusion  of  the  hypolimnion  could  cause  a  decrease  in 
efficiency  of  the  cooling  tower  operation. 

Response 

Water  samples  were  taken  at  the  plant  site  and  were  used  as  the  basis  for  the 
design  of  the  power  plant  and  auxiliar>'  equipment.  The  reference  to  samples 
6000  feet  off  Presque  Isle  was  only  from  the  viewpoint  of  the  aquatic 
ecosystem.  In  Section  2.6.1  of  the  Draft  EIS,  it  is  stated  that  at  the  City 
of  Erie,  water  temperature  ranged  from  33  F  to  about  80  F.  This  fact  was 
introduced  from  the  viewpoint  of  the  aquatic  ecosystem  rather  than  any 
physical -chemical  characteristic  that  would  be  influencing  the  plant 
equipment  design  or  operation.  The  plant  intake  water  temperature,  dissolved 
oxygen  content,  or  turbidity  will  not  affect  plant  design  or  operation.  It 
is  a  fact  that  turbidity  values  as  high  as  25JTUwere  observed:  but  no  great 
significance  was  attached  to  this;  and  the  reported  5  JTU  in  the  synthesized 
analysis  was  believed  to  be  a  more  representative  value.  The  operation  of 
this  plant  will  not  contribute  to  the  turbidity  that  exists  in  the  area. 

The  dissolved  solids  content  of  the  lake  water  raises  a  sharper  question. 

The  scheme  of  control  (Langelier  Index)  for  scaling  and  corrosion  protection 
will  necessitate  monitoring  of  the  lake  water  for  bicarbonate  hardness, 
dissolved  solids,  and  temperatures.  This  index  will  be  the  determining 
factor  in  deciding  the  degree  to  ^vhich  the  intake  water  may  be  concentrated 
in  the  cooling  tower  circuit.  The  design  value  of  190  ppm  adopted  may  very 
well  increase  sharply  on  a  short  term  basis,  as  the  reviewer  indicates.  The 
resulting  concentrated  water  in  the  cooling  tower  circuit  increases  from  the 
predicted  380  ppm  (2  concentrations).  However,  the  resulting  operation  will 
not  lead  to  any'  problem  with  cooling  tower  efficiency  as  the  reviewer  suggests. 
While  it  is  correct  that  higher  concentrations  of  salts  act  as  a  vapor  pressure 
depressant  and  reduce  the  cooling  action,  the  effect  on  tower  performance  will 
not  be  measurable  at  the  solids  concentrations  that  hold  for  a  fresh  water 
cooling  tower  of  this  type. 


Conment 


Water  Usage  -  from  page  2: 

An  error  of  omission  is  made  in  paragraph  2.5.1  by  leaving  out  completely 
any  discussion  of  water  use.  This  is  a  serious  omission  as  paragraph  1.3. 1.1 
Demand/Supply  Forecast,  points  out  that  maximum  power  plant  usage  will  occur 
during  the  peak  power  demand  summer  months .  This,  of  course,  is  the  same  time 
that  peak  recreational  water  and  land  use  occur  and  when  the  most  serious 
water  quality  problems  occur. 

Response 

Information  on  water  use  can  be  found  in  the  Revised  Section  2.5.1  of  this 
report . 

Comment 

Turbidity  -  from  page  3 

Turbidity  may  be  much  higher  at  the  proposed  intake  than  5  JTU  indicated  in 
the  statement .  Formation  of  a  thermal  bar  in  early  spring  causes  highly 
turbid  run-off  to  be  held  in  a  circulation  cell  along  shore.  Turbidity  is  also 
elevated  due  to  resuspension  of  bottom  material  by  wave  action.  At  Conneaut, 
Ohio  intake  in  1970,  turbidity  was  greater  than  5  JTU  most  of  the  time 
and  10  JTU  or  greater  about  one  third  of  the  time. 

Response 

Information  on  turbidity  can  be  found  in  Revised  Section  2.5.1  and  the  added 
Table  2-13. 

Comment 


Operational  Problems  Due  to  Dissolved  Solids  from  page  3: 

Dissolved  solids  in  Lake  Erie  have  been  rising  sharply  since  about  1910  and 
will  continue  to  rise  in  the  foreseeable  future.  At  what  point  dissolved 
and  total  solids  will  become  a  serious  operational  problem  as  far  as 
cooling  tower  efficiency  is  concerned  is  not  made  clear  in  the  statement. 

It  should  be  noted  however  that  total  solids  are  sharply  variable  on  a  short 
term  basis  and  have  been  recorded  at  a  concentration  as  high  as  416  ppm  at 
Conneaut  intake  on  July  7,  1970. 

Response 

The  effect  of  dissolved  solids  on  operation  of  the  plant  has  been  discussed 
in  a  preceeding  response  in  this  series. 


Comment 


Cooling  Tower  Environmental  Impact  -  from  page  4: 

There  is  no  assessment  of  the  cooling  tower  impact  upon  the  environment 
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in  this  report.  This  again  is  a  rather  serious  omission.  A  discussion  of 
atmospheric  effects  caused  by  cooling  tower  operation  in  the  near  shore 
area  of  Lake  Erie  is  in  order.  What  would  be  the  result  of  cooling  tower 
operation  during  a  "lake  effect"  snow  storm?  What  effect  will  cooling 
tower  operation  have  during  temperature  inversion  periods? 

Response 

The  environmental  effects  of  the  cooling  tower  will  be  creation  of  a 
visible  plume,  evaporation  of  water  to  the  atmosphere,  drifting  of  water 
droplets,  blowdown  of  water  to  the  lake,  and  creation  of  noise.  These 
effects  have,  in  the  main,  all  been  addressed  in  the  EIS  as  the  following: 

a.  Blow  down  has  been  discussed  at  "1.4.3  The  Cooling  Scheme,"  "1.6. 3. 2 
Discharge  Structure,"  "3.5.3.1.11  Iirpact  of  Cooling  Water  Intake"  and 
"Appendix  B.  Thermal  Effluent  Considerations". 

b.  Evaporation  loss  has  been  discussed  in  "1.6. 1.4. 2  Cooling  Tower". 

c.  Noi'e  has  been  discussed  in  Section  "3.2.5  Noise". 

d.  Visible  plume  has  been  discussed  in  Section  "3.2.5  Climate". 

The  cooling  tower  exhaust  plume  will  rise  vertically  in  the  absence  of  wind 
due  to  the  buoyancy  of  the  warm,  moist  air.  If  a  strong  wind  is  blowing,  the 
plume  may  be  drawn  downwards  in  the  negative  pressure  area  at  the  leeward 
side  of  the  tower  and  wall  be  slow  to  rise  as  it  proceeds  downwind  while  being 
dispersed  and  diffused  into  the  unsaturated  air. 

In  fog  the  tower  operation  will  contribute  further  to  the  fogging  condition. 

In  a  low  level  inversion,  if  the  plume  buoyancy  is  great  enough,  it  may 
pentrate  the  inversion  and  continue  to  rise.  If  the  inversion  is  strong,  the 
plume  will  rise  to  the  stable  layer  and  spread  outwards.  We  do  not  anticipate 
any  problem  with  drift.  Drift  eliminator  design  has  benefited  greatly  in 
recent  years  with  the  current  interest  in  salt  water  cooling  towers.  Present 
designs  are  credited  with  being  able  to  maintain  drift  to  the  low  value 
of  0.004  percent  of  circulation  which  would  be  no  more  than  4  gpm  at  the 
Lake  City  plant. 

During  a  "lake  effect"  snowstorm,  the  cooling  tower  would  be  operating  under 
cold  weather  procedures  in  order  to  avoid  ice  formation  on  the  louvers. 

The  fan  speed  would  be  reduced,  which  would  have  the  effect  of  reducing  the 
air  flow  and  increasing  the  outlet  ten^ierature  of  the  exhaust.  Consequently, 
while  the  exhaust  would  exit  the  tower  at  lower  velocity,  it  would  be  quite 
buoyant . 

A  report  by  Dr.  C.  L.  Hosier,  Jr., on  the  cooling  tower  and  its  impact  on  the 
environment  can  be  found  in  Appendix  E  of  the  report. 

Comment 

Fuel  -  from  page  4: 

Other  questions  arise  regarding  the  selection  of  a  power  plant  which  requires 
high  quality,  low  sulfur  fuel  oil  which  is  likely  to  be  high  priced  and  in 
critically  short  supply  for  some  time  to  come. 
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Response 


See  the  Response  to  the  Metropolitan  Erie  Planning  Board  Comments. 


Comment 

Siting  -  from  page  4: 

One  must  question  the  selection  of  a  site  for  power  plant  construction 
adjacent  to  the  last  remaining  portion  of  the  south  shore  of  central  Lake 
Erie  where  body  contact  water  recreation  is  still  a  viable  activity.  Hundreds 
of  thousands  of  persons  travel  to  this  area  annually  during  the  period  June 
through  August  to  spend  millions  of  dollars  on  land  and  water  recreation. 

Response 

The  construction  and  operation  of  the  proposed  power  station  will  be  within 
water  and  air  quality  standards  of  this  region.  It,  therefore,  will  not  make 
this  area  any  less  attractiv^e  for  the  recreation  described.  In  fact,  the 
power  generated  will  ensure  that  the  area  can  be  better  used  for  recreational 
purposes.  The  area  used  by  the  site  is  not  particularly  suited  for  recreational 
development,  and  there  is  similar  land  undeveloped  for  miles  in  each  direction. 


COTiment 


Air  Quality  -  frcan  page  4  and  5 : 

Fran  the  discussion  in  Appendix  A  of  the  subject  doctment,  it  is  unclear  what 
has  been  computed  in  the  case  of  "maximum  3  hour  SO2  ground  level  concentration" 
as  is  shown  in  exhibits  A-11  and  .4-12.  Is  this  an  average  3-hour  maximum  or  is 
this  a  discrete  event  maximum?  The  governing  air  qualit>'  standards  (exhibit 
A- 9)  clearly  state  with  regard  to  the  three  hour  value  that  "the  maximum 
three  hour  SO2  concentration  not  to  be  exceeded  more  than  once  per  year  is 
1300  micrograms  per  cubic  meter".  Thus,  in  comparison,  what  should  be  computed 
is  the  maximum  credible  3-hour  event  that  could  occur  at  least  once  a  year. 

In  our  view,  this  maximun  event  would  occur  under  w«at  is  called  downwash 
conditions  using  the  third  equation  on  page  A-3  where  the  average  indicates  a 
3-hour  average.  A  very  graphic  smoke  plume  photograph  of  this  condition  is 
shown  in  figure  3.20  of  the  publication  "Meteorolog>'  and  Atomic  Energy,  1968" 
(Clearinghouse  for  Federal  Scientific  and  Technical  Information,  TID-24190). 

The  building  in  the  photograph  is  similar  in  size  and  shape  to  the  Lake  City 
Station,  even  to  the  4  short  stacks  above  the  roof.  The  Lake  City  Unit  is 
described  as  having  stacks  at  a  height  of  85  feet  with  a  building  height  of 
65  feet.  Thus  the  stacks  are  20  feet  above  the  roof  and  within  the  building 
wake. 

Using  the  equation  on  page  A-3  and  assuming  neutral  conditions  (Pasquill 
T)T)e  D) ,  a  wind  speed  of  2  m/sec,  a  mixing  layer  of  40  m,  and  a  SO2  source 
term  of  147  grams/sec  (exhibi.  '-4I  we  compute  a  concentration  of  10,000 
micrograms  per  cubic  meter  at  a  distance  of  1  km  downwind  for  a  15 -min 
average  concentration.  Extending  the  15-min  average  to  a  3-hr.  average 
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by  the  use  of  table  5-1  of  reference  A-1,  the  concentration  becomes  6000 
micrograms  per  cubic  meter.  The  same  value  can  be  obtained  using  the 
equation  IV-8  of  reference  A-4  with  a  building  cross  section  of  20  x  60 
meters  and  a  c  factor  of  1/2. 

In  summary,  we  compute  a  maxmimum  3-hour  SO2  ground  concentration  of  6000 
micrograms  per  cubic  meter  vdiich  is  about  40  times  greater  than  in 
exhibit  A-12  and  also  above  the  National  Secondary  Ambient  Air  Quality 
Standards.  The  meteorological  parameters  we  have  assumed  are  not  an 
infrequent  occurrence. 

Response 

A  revised  Appendix  A  and  a  new  Appendix  D  have  been  added  to  answer  these 
questions  related  to  air  quality.  As  these  Appendices  show,  there  will  be 
no  violation  of  the  governing  air  quality  standards. 

As  discussed  in  Appendix  D,  the  proposed  85  ft  stack  would  keep  the  ground 
level  concentration  within  the  National  Secondary  Ambient  Air  Quality  Standards 
with  a  safety  factor  of  1.5.  Dr.  Halitsky  recommends  that  if  the  stack 
height  could  be  increased  to  110  ft  it  would  provide  a  safety  factor  of  2.7; 
or  a  wind  tunnel  model  test  should  be  conducted  to  verify  the  1.5  safety 
factor,  which  he  calculated  based  on  the  proposed  plant  with  the  85  ft  stack. 
PENELEC  will  conduct  model  studies  to  determine  the  proper  stack  height, 
if  they  elect  to  keep  the  stack  height  below  the  110  ft  that  is  recommended. 
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ERIE  COUN'n'  DEPARTMENT  OF  HEALTH 
Erie,  Pennsylvania 


i 

K-. 


i' 


1 


Comment 

Editorial  -  from  page  1 : 

With  the  exception  of  a  few  specific  points,  this  office  would  like  to  make 
the  general  comment  that  the  study  is  not  decisive  enough  in  its  statements. 
Throughout  the  study  one  repeatedly  sees  phrases  such  as  "might",  "may  have," 
"probably",  etc.  These  statements  are  not  specific enough  and  this  office 
recommends  that  definite  statements  be  made  as  to  any  harmful  environmental 
effects  expected  from  the  project. 

Response 


Definite  statements  were  avoided  where  the  position  could  not  be  stated 
beyond  a  reasonable  doubt.  Many  of  the  answers  to  the  definite  impact  due 
to  the  construction  and  operation  of  the  plant  can  only  be  truly  determined 
after  the  plant  is  installed  and  operated.  The  following  examples  are 
offered  to  clarify  this  point: 

Paragraph  3. 2. 1.1. 2  states,  "The  sulphur  dioxide  emissions  from  the  Lake 
City  plant  will  probably  cause  no  damage  to  vegetation  in  the  area."  This 
position  was  taken  because  no  terrestrial  study  had  been  made  which  would 
have  determined  the  vegetation  indigenous  to  the  plant  site  area.  If, 
however,  the  vegetation  is  that  which  is  common  to  the  general  area,  there 
would  be  no  deleterious  effects  at  the  concentrations  of  sulphur  dioxide 
which  will  apply  at  ground  level  when  the  plant  is  operating.  This  is  seen 
from  the  low  level  of  the  sulphur  dioxide  which  is  well  within  the  Secondary 
Air  Standards. 

Paragraph  3. 2. 2. 1.3  states,  "The  thermal  effluent  will  probably  have  no 
measurable  impact  on  BOD."  A  strict  review  has  been  made  of  the  in-plant 
processes  and  can  identify  no  organic  contribution  which  would  create  a 
biochemical  oxygen  demand.  Furthermore,  with  79,000  gpm  cooling  tower 
circulation  in  the  plant*  the  blowdown  to  the  lake  ipill  approach  saturation 
of  dissolved  oxygen.  We  could  therefore,  reasonably  remove  the  word  probably 
from  the  statement. 

Paragraph  3. 2. 4.1  states,  "The  only  other  structure  which  may  equal  or 
exceed  the  85  feet  height  will  be  a  water  storage  tank  whose  requirements  are 
presently  undefined."  This  was  so  stated  because  the  height  of  the  water  tower 
has  not  been  finally  established.  The  height  of  this  tank  wall  be  governed 
by  the  water  pressure  required  throughout  the  plant  for  process  and  fire 
fighting  equipment. 

Comment 

Outfall  Impact  -  from  page  1: 

In  our  review,  the  following  specific  questions  came  to  mind.  First,  it  was 
noted  that  macroinvertebrate  data  was  not  gathered  from  the  area  in  question. 
This  office  recommends  that  sediment  analysis  be  made  to  gather  the  information 
from  the  local  area.  Secondly,  does  any  fish  spavsning  take  place  within 
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the  1°  mixing  zone?  If  so,  what  effect  will  the  thennal  discharge  have  on 
this  activity?  Also,  this  office  would  like  to  suggest  that  some  form  of 
mechanical  screen  cleaning  might  be  wise  on  the  intake  pipe.  Algae  conditions 
can  become  severe  in  late  summer  and  some  difficulty  may  be  encountered  from 
this  algae  building  up  on  the  screen. 

Based  on  the  information  submitted  and  our  knowledge  of  the  area,  we  believe 
that  the  proposed  discharge  will  have  minimal  or  no  adverse  effects  on  the 
surrounding  water  quality.  However,  we  do  believe  that  the  above  information 
should  be  gathered,  no  only  to  further  support  their  position  but  to  enable 
the  area  to  be  monitored  after  installation  of  their  facilities. 

Response 

No  significant  inpact  on  plankton  or  fish  life  was  recognized  for  the  following 
reasons : 

a.  Small  quantity  of  heated  blowdown  water  (1400  gpm) . 

b.  Planned  use  of  thermal  diffuser. 

c.  Small  area  of  mixing  zone  (with  zero  current  in  the  lake,  vdiich  is  the 
most  adverse  condition.  The  mixing  zone  dimensions  will  be  1440  ft.  x 
820  ft.  The  surface  water  tenperature  within  this  area  will  not  exceed 
the  natural  lake  temperature  by  more  than  2  F) . 

A  study  of  the  aquatic  ecology  in  the  Lake  Erie  area  covering  the  proposed 
location  of  the  water  intake  and  discharge  area,  will  be  made  prior  to  the 
installation  of  the  plant.  The  intake  will  be  monitored  to  determine  if  there 
is  an  algae  problem.  If  a  problem  is  encountered,  the  appropriate  action 
wil?  be  taken  to  keep  the  screen  clean. 
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IINITEP  STATES  ENVIRONMENTAL  PROTECTION  AGENCY,  REGION  III 
Philadelphia,  Pennsylvania 


Conment 


Air  Quality  -  fron  page  1 


We  have  been  able  to  verify  the  results  of  the  applicant's  modeling  effort  because 
Appendix  A,  "Evaluation  of  Stack  Emissions  and  Dispersion  Analysis”  is  conplete.  Errors 
have  been  discovered  in  formulas  A-1,  A-3  and  the  downwash  formula.  Terms  have  been  j 
improperly  defined,  e.g. ,  the  plume  rise  for  various  conditions.  Are  these  averaged  * 
plume  rises  under  many  conditions,  or  was  one  calculation  of  plume  rise  made  for  an 
average  condition?  We  suggest  that  Appendix  A  of  the  EIS  be  conpletely  rewritten 
following  the  suggestions  in  Attachment  1,  "Guideline  Checklist  for  Evaluation  of 
Fossil  Fuel  Power  Plant  Inpact  on  Air  Quality". 


The  draft  fails  to  discuss  00  emissions  and  the  use  of  metals  in  the  fuel  (especially 
manganese),  either  currently  or  in  the  future,  in  order  to  reduce  the  opacity  of 
emissions.  It  further  neglects  to  discuss  guarantees  that  a  more  polluting  fuel  will 
not  be  used  in  the  future.  (Page  5-5  indicates  that  a  capability  exists  for  burning 
No.  6  or  crude  fuel  oil). 


Exhibits  A-3  illustrates  that  the  project  will  be  a  significant  source  of  NQx.  It  is 
not  clear  how  the  low  NOx  emissions  frcrni  the  waste  heat  boilers  (p.  A-3)  will  be 
achieved.  There  are  currently  available  methods  to  control  NOx  emissions  from  gas 
turbines . 


Response 

A  revised  Appendix  A  following  the  reference  EPA  publication  and  a  new  Appendix  D  on 
downwash  are  included  in  this  report.  The  modeling  shows  the  resulting  emissions  and 
resulting  ground  level  concentrations  are  well  within  the  governing  standards. 

As  discussed  in  Appendix  D,  the  proposed  85  ft  stack  would  keep  the  ground  level 
concentration  within  the  National  Secondary  Ambient  Air  Quality  Standards  with  a  safety 
factor  of  1.5.  Dr.  Halitsky  recommends  that  if  the  stack  height  could  be  increased 
to  110  ft  it  would  provide  a  safety  factor  of  2.7;  or  a  wind  tunnel  model  test  should 
be  conducted  to  verify  the  1.5  safety  factor,  which  he  calculated  based  on  the 
proposed  plant  with  the  85  ft  stack.  PENELEC  will  conduct  model  studies  to  determine 
the  proper  stack  height,  if  they  elect  to  keep  the  stack  height  below  the  110  ft  that 
is  recomnended . 

The  CO  question  is  covered  in*the  revised  Appendix  A  on  page  A- 5.  There  is  no  plan 
for  the  use  of  additives  to  reduce  the  opacity  of  the  emissions  due  to  their  low  level. 

Ccsnbined  cycle  plants  of  this  type  under  consideration  in  this  report  have  combustion 
turbines  and  heat  recovery  steam  generators  that  limit  the  kind  of  fuel  vhich  can  be 
successfully  burned  in  the  plant.  In  this  type,  only  ASTM  No.  2  fuel  oil,  and  certain 
crude  oils  should  be  used.  None  of  the  crudes  that  have  been  approved  for  use  in  the 
combustion  turbines  and  heat  recovery  steam  generators  would  have  a  sulphur  content  in 
excess  of  0.5  percent. 

Conment  ^ 

Pending  Air  Quality  Standard  -  fron  page  1: 

We  invite  your  attention  to  the  fact  that  Standards  for  gas  turbines  are  due  to  be 
proposed  by  EPA  in  the  near  future.  These  Standards  will  probably  limit  emissions 
approximately  to  the  levels  permitted  for  new  boilers  -  this  source  would  exceed  such 
a  NOx  Standard  several  fold. 
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Response 


The  question  of  new  emission  standards  on  combustion  turbines  is  addressed 
in  the  revised  Appendix  A  of  this  report. 


Comment 


Intake  and  Outfall  Siting  and  Discharge  -  from  page  2: 

The  discussion  of  alternatives  should  emphasize  techniques  for  reduction  of 
emissions  and  modifications  in  the  location  and  design  of  cooling  water  intake 
and  discharge  structures.  (See  below) 

The  draft  states  that  the  cooling  water  intake  structure  will  have  a  vertical 
approach  velocity.  We  submit  that  a  horizontal  approach  velocity  might  be 
preferable.  This  is  indicated  in  a  technical  paper  entitled, "Application  of 
Mechanical  Systems  to  Alleviation  of  Intake  Entrapment  Problems"  by  H.  S. 

Riesbol  and  P.J.L.  Gear.  This  report  was  presented  at  a  conference  entitled 
"The  Engineering  Aspects  of  Siting  and  Operating  Power  Plants"  in  Washington, 
D.C.,  February  13-14,  1973  and  states: 

"The  velocity  cap  over  the  mouth  of  a  vertical  submerged  bellmouth  intake 
was  found  in  some  tests  to  reduce  greatly  the  rate  at  \diich  fish  were  drawn 
into  the  intake.  It  does  not  however  eliminate  the  problem.  This  modification, 
which  provides  a  horizontal  approach  flow  into  the  bellmouth,  was  developed 
after  fish  had  be^ n  observed  to  react  to  horizontal  velocity  changes  idiile 
remaining  largely  oblivious  of  vertical  velocities.  The  velocity  cap  is 
used  on  most  of  the  offshore  intakes  in  the  Los  Angeles  area  (3) .  A  section 
of  a  typical  installation  is  shown  on  Figure  2." 

Figure  2  "Offshore  Intake  With  Velocity  Cap"  of  this  report  is  attached  to 
our  comments. 

This  report  also  observes  that  it  can  be  quite  important  to  locate  the  intake 
away  from  areas  where  fish  would  naturally  congregate.  The  following  paragraphs 
convey  this  point: 

"The  siting  of  the  intake  can  have  a  marked  influence  on  the  quantity  of  fish 
drawn  in  with  the  diverted  water.  To  reiterate  what  is  considered  to  be  one 
of  the  most  important  factors  in  alleviating  entrapment  problems,  this 
influence  of  the  ambient  fish  and  their  behavior  must  be  given  its  proper 
weighting  and  consideration  during  the  siting  and  positioning  of  intakes 

Response 

A  velocity  cap  designed  similar  to  those  used  in  the  Los  Angeles  area  will 
be  installed  on  the  intake  structure.  See  revised  Figure  1-5  for  detail  of 
the  velocity  cap.  Also  a  refuge  chamber  which  will  provide  for  the  installation 
of  a  bladeless  impeller  type  for  fish  transfer  should  this  be  necessary. 


Comment 


Effect  of  Lake  Bottom  Water  Discharge  -  from  page  3: 

Provided  the  biological,  ecological  and  natural  flow  surveys  are  completed  in 
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time,  it  is  possible  greatly  to  reduce  the  entrapment  problem  by  locating 
and  orientating  the  intake  to  divert  water  from  an  area  of  low  natural  fish 
population.  It  should  be  noted  that  the  fish  regime  adjacent  to  a  plant 
can  be  materially  changed  by  its  operation,  and  any  tendency  to  recirculation 
of  heated  water  could  be  expected  to  aggravate  a  fish  problem  through  the 
apparently  usual  attractiveness  to  fish  of  the  warmer  water.  There  is  thus  an 
added  objective  in  ensuring  the  operational  separation  between  intake  and 
outlet. 

The  final  EIS  should  describe  to  what  extent  the  siting  of  the  intake  (for 
the  proposed  plant)  will  take  into  account  such  factors. 

A  related  potential  problem  is  the  stagnation  of  heated  water  in  the  vicinity 
of  the  plant.  We  gather  from  the  EIS  that  currents  are  not  consistent  and 
uniform.  We  wish  to  know  how  often  such  currents  will  fail  to  prcmptly  remove 
the  heated  water  from  the  plant  vicinity.  IVhat  conditions  could  lead  to 
such  stagnation?  How  often  might  they  occur?  For  how  long  a  duration? 

How  large  would  tlie  resulting  area  of  raised  temperatures  be  and  how  hot? 

We  are  concerned  that  such  stagnation  might  (a)  block  fish  from  near-shore  areas 
utilized  during  various  times  of  year  or  (b)  attract  fish  to  the  vicinity  of 
the  intake  with  resultant  losses  through  impingement. 

We  note  further  that  during  the  winter  the  plume  of  heated  water  may  be 
expected  to  sink.  What  effect  will  this  have  on  the  distribution  of  excess 
temperature,  recirculation  and  on  the  attraction  of  fish  to  the  vicinity  of  the 
discharge  (or  intake)? 

Response 

The  lake  bottom  off  shore  of  the  proposed  site  is  composed  of  sand,  clay, 
bedrock,  and  gravel  with  some  large  holders.  Some  sedimentation  has  occurred 
in  the  area.  Very  little,  if  any,  vascular  plant  life  has  been  found  in  this 
area  of  lake  bottom.  Fishes  of  a  number  of  species  commonly  found  along  the 
Pennsylvania  shore  of  Lake  Erie  can  be  expected  to  use  the  area.  A  study 
of  the  aquatic  ecology  covering  the  intake  and  discharge  areas  will  be  made 
at  the  site. 

In  the  matter  of  the  influence  of  the  heat  plume  on  tie  fish  regime  we  would 
again  point  to  the  small  quantity  (1400  gpn)  of  water  and  the  low  heat  content 
of  this  water.  IVhile  it  is  generally  agreed  that  fish  are  attracted  to  the 
heated  outlet  from  power  plants  the  calculated  dimensions  of  the  plume  have 
the  small  proportions  of  1,440  feet  by  820  feet  under  critical  Stillwater 
conditions.  The  surface  water  temperature  at  this  perimeter. will  be  only  1  F 
above  the  general  lake  surface  temperature.  At  other  times  the  shape  of  the 
mixing  zone  will  be  elongated  according  to  the  direction  and  magnitude  of  the 
lake  currents. 

The  site  is  located  in  the  central  basin  of  Lake  Erie,  and  in  this  basin  the 
water  circulation  is  composed  of  three  regimes:  surface,  intermediate,  and 
bottom  flou'S  (reference  "Pollution  of  Lake  Erie,  Lake  Ontario  and  International 
Section  of  the  St.  LaivTence  River"  Vol.  2  Lake  Erie,  International  Joint 
Commission  1969).  While  data  on  this  movement  are  limited,  sufficient  information 
exists  to  define  the  basic  characteristics  of  the  circulation.  Surface  flow  is 
the  mean  movement  occurring  in  the  top  three  feet  of  the  water  column.  The 
surface  flow  in  the  central  basin  is  directed  eastward  and  to  the  right  of  the 
longitudinal  axis  of  the  lake.  The  surface  flow  pattern  is  applicable  for  the 
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flows  occurring  along  the  shoreline.  The  net  flow  speed  is  in  the  range  of 
0.03  to  0.10  fps  while  the  average  current  speeds  regardless  of  direction  are 
from  0.25  to  0.33  fps.  Surface  flow  patterns  are  applicable  for  the  site 
of  the  proposed  intake  and  diffuser.  These  currents  are  erratic.  The  "Outfall - 
Diffuser  System  Feasibility  Study"  made  for  the  Hammermill  Paper  Company  by 
Engineering  Science,  Inc.,  Oakland,  California,  indicates  that  in  the  area 
of  the  lake  located  east  of  Presque  Isle  Peninsula,  the  lake  water  currents 
are  greater  than  0.15  fps,  80  percent  of  the  time.  The  lake  water  currents 
at  the  unprotected  shoreline  of  the  plant  site  will  be  greater  than  these  and 
so  by  analogy  we  may  deduce  that  currents  at  the  plant  site  will  be  greater 
than  0.15  fps  at  least  80  percent  of  the  time.  Since  0.15  fps  is  the  maximum 
water  current  at  which  a  stratification  layer  with  a  2  F  differential  can  be 
maintained,  the  occurrence  of  stratification  of  the  diluted  effluent  plume  will 
be  less  than  20  percent  of  the  time.  Again  we  would  point  out  the  Figure  1-6 
of  the  EIS  shows  the  1  F  and  2  F  surface  isotherms  that  apply  under  the  critical 
condition  of  Stillwater.  In  winter  when  water  temperatures  fall  to  39  F  (point 
of  maximum  density)  and  below,  the  buoyant  jet  from  the  diffuser  may  lose  its 
buoyancy  before  it  reaches  the  surface  of  the  water.  .\s  a  result  the  effluent 
field  would  be  trapped  below  the  water  surface.  The  reviewer  should,  however, 
bear  in  mind  that  for  this  installation  we  are  speaking  of  ten  individual 
diffuser  ports  each  releasing  140  gpm.  We  cannont  visualize  any  impact  from 
this . 


Comment 


Demand  Modification  -  from  page  3: 

We  would  like  to  see  the  possibility  of  load  shape  modification  by  changes  in 
the  prices  charged  for  peak  versus  non -peak  discussed  as  an  alternative  to 
the  Lake  City  Station.  The  follov»lng  question  among  others,  should  be 
addressed:  1.)  What  prices  are  charged  for  peak  (or  intermediate)  and 
non -peak  power  to  different  categories  of  customers,  i.e.  residential, 
commercial, and  industrial?  2.)  How  elastic  are  the  peak  power  demands  of 
these  various  users?  Discuss  the  elasticity  over  different  time  periods: 
one  year,  five  years,  ten  years.  3).  How  does  the  price  charged  for  peak 
power  compare  with  the  marginal  generating  cost  in  each  case? 

We  do  not  suppose  that  price  changes,  even  if  desirable  in  their  own  right, 
could  modify  the  hourly  demand  curve  soon  enough  to  obviate  the  need  for 
the  Lake  City  Station.  However,  the  timing  to  future  units  might  well  be 
affected.  Moreover,  the  resulting  changes  in  the  demand  over  time  might 
make  it  possible  to  operate  the  proposed  unit  more  in  the  combined  cycle 
mode  and  less  in  the  pure  gas  turbine  mode.  This  shift  would  provide 
savings  in  fuel  combustion  and  air  pollutants  emitted. 

In  summary,  we  regard  economic  actions  to  be  major  available  non -structural 
alternatives  to  various  aspects  of  the  construction  and  operation  of  generating 
plants.  We  expect  to  see  such  non -structural  alternatives  comprehensively 
explored  in  the  EIS. 

Responses 

Applicant’s  Rate  Schedules: 

There  are  attached  as  Exhibits  8-1  through  8-15,  copies  of  the  Applicant's 
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basic  electric  rate  schedules  covering  about  90  percent  of  its  total 
business.  Those  schedules  that  are  not  attached  include  street  lighting, 
which  has  no  elesticity  in  regard  to  peak  demand,  and  certain  other  schedules 
that  are  closed  or  restricted  (i.e.,  no  additional  customers  are  eligible  for 
these).  In  addition,  there  are  attached  general  riders  to  the  rate  schedules 
that  proxade  for  fuel  adjustment  and  tax  adjustment  surcharges  as  additions  to 
the  basic  rate  charges  of  the  various  classes  of  service. 

The  services  provided  by  the  Applicant,  in  1972,  to  various  classes  of 
customers  (FPC  classification)  were  as  follows; 


Table  8-1 

Sales  I  of  Avg.  Rev. 

Class  of  Service  10°  kwh  total  sales  cents/kwh 

Residential: 


all  electrical  homes 

453 

5.1 

1.83 

other 

2124 

24.1 

3.05 

Commercial 

1729 

19.6 

2.63 

Industrial 

3848 

43.7 

1.51 

Street  lighting 

40 

0.5 

- 

Sales  for  resale 

620 

7.0 

0.94 

TOTAL 

8814 

100.0 

2.10 

Before  determining  the  on-peak  and  off-peak  rates  for  various  classes  of 
service,  as  required  by  this  question,  it  is  necessary  to  point  out  the 
following  facts  concerning  the  several  rate  schedules. 

a.  The  Applicant  is  now  awaiting  decision  from  the  Pennsylvania  PUC  on 
its  request  for  approval  of  new  rate  schedules  which  would,  among 
other  Aings: 

1.  Result  in  a  genej-al  increase  in  its  basic  r^itail  rates  of  about 
24  percent. 

2.  Close  Rate  12  (Exhibit  8-2)  for  the  all -electric  customer  and  merge 
this  schedule  with  Rate  11  (Exhibit  8-1)  (i.e.,  there  would  be  one 
single  schedule  for  all  residential  customers). 

3.  Increase  demand  charges  by  a  greater  percentage  than  that  applied  to 
energy  charges. 

b.  It  is  not  possible  to  compute  on-peak  and  off-peak  rates  for  residential 
and  commercial  customers,  because  of  the  absence  of  a  demand  charge  for 
practically  all  customers  served  under  Rates  11,  12,  and  21.  (Exhibits  8-1, 
8-2, and  8-3) . 

c.  It  is  possible  to  compute  on-peak  and  off-peak  rates  for  other  services, 
and  this  has  been  done,  \dth  results  summarized  below. 


d.  The  several  rate  schedules  have  the  follovdng  features  that  provide 

incentive  for  off-peak  use  of  power: 

1.  Tliere  are  block  rates,  decreasing  in  price  with  increasing  hours' 
use  of  demand,  in  Rates  31,  41,  42  (Exhibits  8-4,  8-5, and  8-6)  and 
for  resale  service. 

2.  There  are  separate  rates  for  off-peak  water  heating  in  Rates  21  and 
31. 

3.  There  are  general  provisions  for  off-peak  demands  in  Schedules  31, 

41,  and  42.  The  on-peak  period  is  defined  as  12  hours  on  each  weekday 
(except  certain  holidays) ;  and  demands  established  outside  of  the 
on -peak  period  are  permitted  to  exceed  the  on-peak  demands.  Under 
Rates  31  and  41,  the  billing  demand  is  either  the  maximum  demand 
during  on -peak  periods  or  only  50  percent  of  the  maximum  demand 
occurring  during  off-peak  periods.  For  Rate  42,  this  50  percent 
factor  is  changed  to  60  percent. 

4.  There  is  a  further  reduction  (or  credit)  for  off-peak  energy  use 
by  Rate  41  customers  with  over  3  MIV  of  demand  and  for  all  Rate  42 
customers . 

It  is  generally  the  desire  of  any  utility  to  improve  its  load  factor  by 
developing  off-peak  use  of  energy,  and  the  Applicant  has  had  sane  success  in 
so  doing,  as  evidenced  by  its  present  load  characteristics  (see  page  8-24). 

This  is  due  in  large  part  to  the  fact  that  it  serves  a  large  industrial  load 
and  that  about  45  percent  of  its  total  supply  is  to  customers  who  can  take 
advantage  of  off-peak  energy  use.  The  several  incentives  to  such  use,  that 
are  briefly  described  in  4  above,  have  been  available  for  at  least  seven 
years  for  Rate  42,  and  for  much  longer  periods  as  related  to  Rates  31  and  41. 
That  they  can  be  substantial  is  evident  in  the  following  comparison  of  on-peak 
and  off-peak  rates. 

In  making  this  comparison,  it  is  assumed  that  the  on -peak  period  is  of  12  hours' 
duration  on  each  weekday  (except  certain  holidays) ,  and  that  all  other  hours 
are  off-peak.  This  criterion  of  on-peak  use  has  been  selected  for  two  reasons: 
(1)  it  corresponds  to  the  provisions  of  Applicant's  rate  schedule,  and  (2)  it 
corresponds  to  the  expected  use  of  the  proposed  combined  cycle  vinit  at  Lake 
City.  The  12 -hour  on-peak  period  is  "intermediate"  rather  than  a  strictly 
peak  use  of  service.  However,  if  rates  are  computed  for  shorter  periods  of  peak 
use,  they  would  always  be  higher  than  those  determined  for  12  hours.  This  is 
because  the  energy  blocks  provide  for  lower  rates  with  increasing  hours  of 
use;  and  at  the  same  time  the  demand  charges  are  spread  over  additional  amounts 
of  energy  use. 

Subject  to  the  above  introductory  statements  and  to  details  of  computation 
shown  in  Exhibit  8-7,  the  following  on-peak  and  off-peak  rates  have  been 
canputed  for  typical  customers  served  under  the  several  rate  schedules 
(except  residential  and  conmercial  customers) .  The  reported  rates  include  the 
fuel  and  tax  surcharges  applicable  to  May  1973  billing,  but  not  the  increase 
in  rates  that  is  now  pending  before  the  Pennsylvania  PUC.  (Exhibits  8-8,  8-9, 
and  8-10) . 
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Rate  31  (mostly  small  industry) 

41  (industrial) 

42  (very  large  industrial) 

RP  (resale  customers)  [Exhibits  8-11  to 
8-15] 


ELASTICITY 

Ver>'  few  quantitative  data  are  available  on  elasticity  of  demand.  Expert  witnesses 
have  testified  for  the  Applicant  in  recent  rate  cases  that  there  is  relatively 
little  elasticity  in  either  the  residential  or  commercial  demands.  iVhile  this 
testimony  is  related  to  total  usage,  it  is  probably  equally  true  as  to  the  daily 
patterns  of  use.  Because  the  cost  of  electric  service  is  a  relatively  small 
part  of  the  total  cost  of  living  or  of  commercial  business,  potential  savings 
from  off-peak  use  of  services  are  not  likely  to  modify  long  established  living 
habits. 

Tlie  same  situation  does  no  hold  for  industrial  use  of  power.  Because  of  the 
frequent  inportance  of  power  cost  in  industrial  use,  this  use  does  exhibit  some 
elasticity  with  respect  to  both  total  usage  and  daily  patterns  of  use.  As  is 
evident  from  the  description  of  the  Applicant's  rates,  it  has  been  for  some 
time  attempting  to  take  advantage  of  this  elasticity  by  promoting  off-peak  use 
of  its  services.  So  long  as  the  rate  differences  indicated  above  are  maintained 
(or  increased,  as  provided  for  in  a  pending  rate  increase  application),  elasticity, 
to  vdiatever  extent  it  is  present,  will  work  toward  a  leveling  of  total  system 
demand. 

COMPARISON  OF  PRICES  IVITO  MARGINAL  COSTS 

• 

The  charges  for  on-peak  energy  (including  demand  charges)  are  as  shown  above 
for  the  several  classes  of  customers.  The  marginal  cost  of  generation,  as 
related  to  the  proposed  plant  at  Lake  City,  is  shown  in  the  draft  environmwital 
statement,  Figure  5-2,  in  terms  of  $/kw/yr.  for  various  hours  of  operation. 

These  data  can  be  converted  into  mills/kwh  for  use  of  this,  energy  source. 

hours  of  use  S/kw/year  mi 11s /kwh 

3000  57  19.0 

4000  66.5  16.6 

5000  76  15.2 


Expected  use  of  the  combined  cycle  plant  will  be  in  the  range  of  3000  to 
4000  hours  per  year,  for  \%hich  a  t>pical  cost  will  be  about  18  mills  per  k\\h. 
This  is  less  than  the  charge  for  on-peak  sen'ice  under  Rates  31,  41,  and  RP 
and  not  less  under  Rate  42. 


In  making  this  conparison,  it  should  be  kept  in  mind  that  the  following  factors 
have  not  been  evaluated: 


1.  To  provide  reliable  service  requires  reserve  capacity,  and  if  a 

20  percent  reserve  is  recognized,  the  above  costs  should  be  increased 
by  about  2  mills  (20  percent  applied  only  to  the  fixed  component  of 
cost) . 

2.  Offsetting  this,  however,  is  the  diversity  among  customer  demands, 
vshich  permits  1  unit  of  capacity  (plus  reserve)  to  serve  about  1.5 
units  of  customer  demand  (coincidence  factor  of  67  percent) .  This 
reduces  the  fixed  component  of  cost  by  about  3  mills. 

3.  The  rates  shown  in  Table  8-1  are  necessarily  based  on  the  existing  costs 
of  providing  service  and  present  costs  are  now  uniformly  less  than  long- 
run  marginal  costs.  Under  these  conditions,  the  supply  of  additional 
service  will  almost  always  result  in  increased  costs  of  service  and 
lead  to  higher  rates. 

4.  The  rates  shown  in  Table  8-1  are  those  presently  in  effect.  The  costs 
for  Lake  City  generation  are  estimated  for  1974  and  reflect  escalation 
of  equipment  and  fuel  costs.  For  comparability  the  rates  shown  in 
Table  8-1  should  also  be  increased  (pending  increase  is  based  on  a 
request  for  24  percent) . 

5.  The  costs  computed  here  for  Lake  City  include  no  allowance  for  trans¬ 
mission  losses,  which  might  amount  to  about  5  percent  for  large  custcxners 
served  at  transmission  or  sub transmission  voltage  and  up  to  10  percent 
for  smaller  customers  at  distribution  voltages  (an  average  increase 

of  say  1.5  mills) . 

6.  The  costs  computed  here  for  Lake  City  include  no  allowance  for  additions 
to  the  transmission  and  distribution  system,  vhich  are  minimal  as 
related  to  Lake  City. 

The  net  of  factors  1,  2,  5,  and  6,  above,  is  an  increase  in  cost  for  service 
from  Lake  City  of  less  than  1  mill  per  kwh,  vdiich  is  likely  to  be  more  than 
offset  by  required  increases  in  rates  (factor  4) .  Therefore,  it  appears  that 
the  rates  to  be  charged  will  not  be  out  of  line  with  the  costs  of  providing 
additional  services.  To  the  extent  there  are  deficiencies  in  present  rates, 
the  Applicant  is  moving  to  eliminate  them. 

Applicant's  Load  Characteristics 

Although  .Applicant  regularly  establishes  its  annual  peak  during  the  winter 
season,  it  operates  as  part  of  a  system  (GPU)  and  pool  (PJM)  vhich  have 
summer  peaks.  Capacity  is  planned  in  PJM  to  cover  the  summer  peak  with 
about  20  percent  reserve.  Because  of  the  summer  peak,  new  capacity  is 
normally  planned  to  be  in-service  during  the  spring;  and  obligations  for 
capacity  are  considered  to  extend  from  June  of  one  year  through  '‘lay  of  the 
following  year. 
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The  GPU  system  has  a  relatively  flat  load  shape  because  it  is  comprised  of 
companies  with  distinct  differences  in  their  seascaial  load  pattern.  The 
Applicant  has  a  distinct  winter  peak.  Its  affiliated  company  in  Pennsylvania, 
Metropolitan  Edison  Conpany,  has  a  winter  peak  followed  by  a  summer  peak  of 
approximately  the  same  magnitude.  The  Jersey  component  of  the  system  has  a 
distinct  summer  peak.  When  advantage  is  taken  of  this  diversity,  the  GPU 
System  operates  with  relatively  little  seasonal  variation  in  its  peak  loads. 
From  June  through  May  of  the  following  year,  the  average  of  the  52  weekly 
peaks  is  normally  about  92  percent  of  the  annual  summer  peak.  In  fact,  this 
condition  leaves  an  inadequate  valley  in  the  GPU  load  for  its  necessary 
maintenance.  Maintenance  is  accon^ilished, however ,  by  coordination  within 
PJM,  where  there  is  generally  a  greater  seasonal  variation  in  load  and 
adequate  space  for  maintenance  outages  of  generating  equipment . 

The  result  of  this  condition  is  that,  so  far  as  capacity  responsibility  is 
concerned,  every  week  in  the  year  is  equally  important  to  GPU  and  to  the 
Applicant.  Further  leveling  of  Applicant’s  loads  on  a  seasonal  basis,  would 
be  of  no  advantage  and  result  in  no  reduction  of  its  contractual  obligation 
for  installed  capacity.  This  means  that  any  advantage  of  load  leveling  must 
be  found  on  a  weekly  or  daily  basis,  this  being  the  condition  to  which  the 
above  mentioned  features  of  Applicant's  rates  are  directed. 

That  the  Applicant  has  achieved  some  success  in  improving  its  load  factor  is 
evidenced  by  the  following  statistics.  These  relate  to  the  12  months  from 


June  of  1971  through  May  of  1972.  Ccxnparable  data  are 

also  shown 

for  GPU. 

Penelec 

GPU 

1. 

Annual  load  factor  = 

(12  mo.  net  system  require. /annual  peak) 

66.01 

68.51 

2. 

Average  weekly  load  factor  = 

(12  mo.  net  system  require. /average  weekly  peak) 

75.4 

75.4 

3. 

Average  daily  load  factor  = 

(12  mo.  net  system  require. /average  daily  peak) 

83.7 

83.4 

In  recent  years,  and  expected  in  the  future,  this  p*actice  of  loading 
generation  on  a  cost  basis  is  also  expected  to  require  Lake  City  operation 
for  about  3000  hours,  or  more,  per  year.  The  important  point  is  that, 
during  all  these  hours  of  operation,  the  Lake  City  combined  cycle  unit  is 
displacing  other  generation  that  has  a  higher  cost. 

If  Lake  City  were  not  available  to  provide  the  service  expected  of  it,  the 
required  energy  generation  would  be  provided  by  combustion  turbines  or  old 
and  inefficient  fossil-fired  steam  units.  This  is  the  natural  result  of 
loading  the  available  generation  on  a  cost  basis.  All  the  less  costly 
generation  is  utilized  before  Lake  City  is  called  upon,  so  that,  if 
Lake  City  were  not  available,  only  more  costly  generation  would  still  be 
available  for  its  replacement.  More  costly  generation  generally  means 
less  efficient  use  of  oil  in  combustion  turbines  or  of  coal  and  oil  in  older 
steam  units.  This  in  turn  means  more  air  pollution  and  greater  heat  release 
to  streams,  lakes,  or  the  atmosphere. 

It  is  expected  that  the  planned  use  of  the  Lake  City  combined  cycle  unit  will 
result  in  fuel  savings,  as  conpared  to  the  necessary  alternative  use  of  other 
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units,  as  well  as  minimize  the  discharge  of  waste  heat  and  of  air  pollution. 

The  applicant  is  required  by  law  to  provide  electric  power  as  demanded  by 
their  customers  and  this  plant  is  required  to  keep  up  with  the  demand. 

Comment 


Safety  -  from  page  4: 

Weakening  of  the  ice  by  heated  water  might  possible  cause  a  safety  hazard 
to  fishermen  exploiting  the  attraction  of  fish  to  the  heated  plume  in 
winter.  IVhat  safety  precautions  would  be  exercised  by  the  applicant? 

Response 

The  applicant  will  monitor  the  ice  around  the  discharge  area  during  its 
winter  operation.  Should  it  discover  soft  or  thin  ice,  appropriate 
warnings  including  notice  in  newspapers  will  be  given. 


CcsTiment 


Monitoring  -  from  page  4: 

The  final  EIS  should  indicate  what  provisions  will  be  made  to  monitor: 

1.  The  thermal  plume,  especially  if  stagnation  occurs, 

2.  Potential  fishkills  resulting  from  entrapment  and  other  entrainment 
losses, 

3.  Discharges  of  oil  or  other  chemicals,  deliberate  or  accidental.  (If 
biocides  are  used  to  control  fouling,  will  these  toxic  materials  be 
present  in  the  discharges?) 

Response 

The  applicants  monitoring  plans  consist  of  the  following: 

1.  The  performance  evaluation  of  the  thermal  diffuser  was  calculated  using  a 
mathematical  dispersion  model.  From  this  the  proportions  of  the  plumes 
were  determined.  Through  the  first  year  of  operation  periodic  temperature 
surveys  will  be  made  in  the  lake  to  check  the  results  of  the  model.  Lake 
inlet  water  tenperature,  lake  return  water  temperature,  and  flow  will  be 
monitored  continuously.  Having  the  pattern  of  the  plume  from  existing 
surveys,  the  proportions  of  the  plume  at  any  time  will  be  determinable  from 
the  above  monitored  variables. 

2.  Periodic  inspection  will  be  made  in  the  refuge  area  at  the  pump  chamber, 
at  the  cooling  tower  basin,  and  in  the  condenser  water  boxes. 

3.  No  biocides  will  be  used  in  plant  operation.  With  regard  to  accidental 
oil  and  other  chemical  discharges,  monitoring  of  wastes  will,  at  a  minimum, 
be  done  by  manual  inspection  of  the  discharge  facilities.  There  will  be 
two  discharges  only  that  will  not  be  manually  actuated:  first, the  floor 
drains  from  the  plant,  for  which  an  adequate  sized  oil  separator  will  be 
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provided;  secondly,  the  filtrate  from  the  sludge  dewatering  beds.  Even 
if  there  is  a  plant  malfunction,  this  design  will  prevent  the  oil  and 
chemical  discharges  to  the  lake. 


Ccxnment 


Oil  Spill  Prevention,  Containment  and  Countermeasure  Plan  -  from  page  4: 

The  statement  should  expand  its  Spill  Prevention,  Containment  and  Counter¬ 
measure  fSPCC)  Plan  if  that  is  what  Itmes  Cl. 3,  Cl. 3.1,  Cl. 3. 2  and  Cl. 3. 3 
in  appendix  "C"  are  intended  to  be.  These  items  are  inadequate  from  the 
standpoint  of  EPA's  standards  and  may  not  fulfill  Pennsylvania's  requirements 
for  a  Pollution  Incident  Prevention  Plan.  This  facility  will  receive  No.  2 
fuel  oil  by  either  tank  truck  or  tank  car,  and  also  use  sulfuric  acid, 
sodium  hydroxide,  ammonia  and  possibly  PCB  in  their  transformers.  Spills 
of  any  of  these  materials  could  certainly  harm  the  receiving  waters  and  we 
believe  Pennsylvania  Electric  should  supply  a  comprehensive  plan.  Such  a 
plan  shall  include  informatic"  and  procedures  relative  to  the  prevention  of 
spills  and  hazardous  substances  including: 

a)  A  description  of  the  reporting  system  which  will  be  used  to  alert 
responsible  facility  management  and  appropriate  legal  authorities. 

b)  A  description  of  preventive  facilities  (including  overall  facility 
plot)  which  prevent,  contain  or  treat  spills  and  unplanned  discharges. 

c)  A  list  of  all  oil  and  hazardous  materials  used,  processed  or  stored  at 
the  facility  which  may  be  pen-.itted  into  the  permitted  discharge. 

Response 

The  Department  of  Environmental  Resources  has  issued  a  V.'ater  Quality’  Management 
Permit  (Permit  **2572205)  in  response  to  an  application  by  PENELEC  which  was 
acconpanied  by  a  "Pollution  Incident  Prevention  Program"  a  copy  of  which  is 
on  record  with  the  State  of  Pennsylvania.  A  copv  of  this  was  transmitted  to 
the  EPA. 


Comments 


Licenses  §  Permits  Required  -  from  page  4: 

Proposed  effluent  conditions  submitted  apparently  meet  both  Federal  and  State 
requirements.  However,  this  project  will  require  an  EPA  discharge  permit  under 
Section  402  of  P.L.  92-500  and  state  certification  under  Section  401  of  this 
law,  as  well  as  a  Section  10  Permit  for  work  in  navigable  waters. 

Response 


A  discharge  pjermit  was  issued  by  the  EPA  on  22  July  1973  for  this  project. 
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Comment 


Dredging  and  Blasting  Impact  -  from  page  5: 

It  is  noted  that  damage  to  fish  eggs  and  fry  can  be  avoided  by  dredging 
when  spawning  of  important  fish  species  does  not  take  place  in  the  project 
vicinity.  The  specifics  of  the  schedule  should  be  described  in  the  final 
EIS.  Since  a  significant  amount  of  excavation  will  be  done  utilizing 
explosives,  we  recommend  coordination  of  this  aspect  with  appropriate  Federal 
and  State  Fish  and  Game  Agencies. 


Response 


A  literature  search  revealed  the  expected  spawning  seasons  for  the  fish 
species  common  to  Lake  Erie  cover  the  period  from  March  to  November.  The 
fish  sampling  program  to  be  conducted  wall  provide  data  on  spawning  which 
will  be  a  basis  for  determining  the  dredging  schedule.  Federal  and  Local 
Fish  and  Game  .Agencies  will  be  contacted  to  coordinate  this  work. 


Ccmment 


Septic  Tank  Design  -  from  page  5: 

It  is  stated  that  raw  sewage  from  the  plant  is  collected  in  a  septic  tank; 
however,  no  information  is  given  on  its  design  or  the  possibility  of  its 
seepage  into  the  two  bodies  of  water  adjacent  to  the  plant. 


Response 


The  system  was  designed  in  cooperation  with  the  Director  of  the  Division 
of  Sanitary  Engineering,  Erie  County  Department  of  Health,  whose  recommendations 
and  construction  procedures  will  be  followed.  The  field  area  will  be  at 
least  the  2,000  sq.  ft.  he  recommended  as  being  satisfactory  for  the  Conotton 
soil  of  the  site.  Precautions  will  be  taken  to  ensure  the  suitability  of  the 
virgin  soil  beneath  the  2-B  Stone  leach  field.  In  the  event  it  is  unsuitable, 
all  the  materials  within  the  16  feet  depth  will  be  excavated  and  replaced  with 
suitable  material. 


Comment 

Editorial  -  from  page  5: 

We  have  reported  this  review  in  EPA  Reporting  Category  ER-2,  i.e.,  EP.A  has 
reservations  concerning  the  environmental  effects  of  certian  aspects  of  the 
proposed  action  and  believes  that  the  draft  does  not  contain  sufficient  infor¬ 
mation  to  assess  fully  the  environmental  impact  of  the  proposed  project.  The 
classification  and  date  of  EPA's  comments  will  be  published  in  the  Federal 
Register  in  accordance  with  our  responsibility  to  inform  the  public  of  our 
views  on  proposed  actions  under  Section  309  of  the  Clean  Air  Act. 
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Response 


Revised  Appendix  A  and  the  new  jf^pendices  D  and  E  add  additional  data  on  the 
intact  of  this  plant  on  the  air  quality  of  the  area. 


PENNBYLVANU  ELBCTRIC  COMPANY 


Electric  Pfc.  P.U.C.  Ho.  56  (.'<ipp.  44} 
Eighth  l^eyised  Poge  15  Superseding 
ijeventh  iieyised  and  Sirth  Periyed  Peer  i6 


RATE  II 

DOMESTIC  SERVICE 

AVAILABILITY: 

AvftiUble  in  th«  entire  territory  of  the  Compeiiv  to  cuetomert  using  the  Compsoy's  staoderd  serriee  for  residential  light¬ 
ing,  eppUsnee  operation,  cooking  and  general  household  purposes. 


CHARACTER  OF  SERVICE.* 

Altematiu  current,  60  ej'cies;  supplied  at  120/240  volts,  single  phase,  in  the  entire  service  area  except  in  network  areas 
where  only  120/^  volts  ii  avatlable. 


RATE  (Per  Month); 


Set  Gross 


MINIkilJU  CK4ICE: 

The  DlniBum  oont 
guarantee  estahlished 


First 

15  todi  or  less 

Next 

30  kwh 

% 

Next 

55  kvdi 

9 

Next 

400  kuh 

» 

Next 

All  over 

lS88 

S 

(9 

Sl.20 

6.00^ 

4.10d 

2.40d 

i.ao^ 

1.50} 


tl.32 

6.6CV 


4.51^ 

2.43d 

i.scy 

l.SO} 


hly  charge  '.^iell  be  $1.20  oet  ($1.32  gross)  hut  not  less 
under  Rule  19- -Extension  of  Coopaiy's  Facilities. 


kuh 


than  any  monthly 


HIDIBS: 

Bills  rendered  under  this  rate  schedule  are  subject  to  the  charges  stated  in  axiy 
applicable  Rider. 


(I)  (C) 


(I) 

(C) 


PAYMnrr  naE: 

The  CoDpaity's  standard  payment  terms  shall  apply  to  all  bills  rendered  under  this  rate.  Upon 
payment  of  bill  within  fifteen  d^r,  from  date  of  billing,  the  net  rate  shall  apply;  otherwise  the 
gross  rate  shall  determine  the  bill . 

SHEUL  HOVISICWS; 

(a)  Service  for  autooetic  storage  water  heaters  of  a  capacity,  design  and  type  approved  by  the 
Conpeay  and  Installed  in  accordance  “ith  its  speclficslions,  in  regular  use  for  the  custoaer’s  total 
running  hot  wter  requirements  will  be  included  with  the  total  use  and  billed  under  this  schedule  in 
the  following  raani^r:  First  100  wd.  in  acrordance  with  the  first  three  blocks  of  the  above  rate;  next 
200  kwh  at  2.40jf  per  lo*  net  (2,4^  per  kws  mss};  next  400  jfwh  at  1.30^*  per  k\*i;  next  4(10  kwh.-5W 
at  1.30^  per  iat.  and  50%  at  2.4d  T>er  kwh  net  (2.43^  per  kwh  gros.s);  next  500  tod.  at  1.8d  per  kwhl  and 
all  over  16CX1  kvei  at  1.50d  per  kvA-..  Tl.is  provision  is  subject  to  modification  in  accordance  with 
Special  ftovision  (c}.  (l)  (C) 


Heating  elements  shall  be  non-inductive  and  shall  be  eentroUed  by  individual  tbermoetatic  switefaea.  Two-alefflent  bestei* 
shall  be  equipped  with  a  double  throw  switch  which  wiU  prevent  the  simultaneous  operation  of  the  elsmenta  The  rating  of 
upper  and  the  lower  heating  elaments  shall  not  exceed  5,500  watts  each.  The  minimum  tank  capacity  shall  be  40  gallona 


7!f(c) 


The  Compaq'  reserves  the  right  to  install  meters  and  time  clock  devices  on  the  customer's  wiring  and  limit  the 
billed  at  1.3d  ^  off-peak  hours  which  may  be  speeiSed  from  tine  to  time  by  the  Company 

(b)  Combined  Service:  Where  a  rustomer  conducts  a  business  in  the  tame  premises  as  his  residence  and  the  combined 
energy  requirements  are  measured  by  a  single  meter,  the  energy  so  used  shall  be  billed  at  the  above  ratev  provided  that  the  con- 
neeted  load  in  lighting  and  power  used  for  bunnees  or  commercial  purpoees  does  not  exceed  2,000  watts.  Where  the  commercial 
portion  of  the  total  load  is  in  excess  of  2,000  watu,  separate  meters  mutt  be  installed  for  the  residential  and  for  the  commercial 
r^uirereeuts,  or  the  eombioed  service  ehall  be  billed  under  the  terms  and  provisions  of  RATE  21  GENERAL  SERVICE^ 


(e)  Multiple  Dwellinp:  Service  to  a  maximum  of  5  dwelling  units  in  a  tingle  structure  may,  at  the  Company’s  option 
be  supplied  through  a  riule  meter.  .When  euch  multiple  dw^np  are  supplied  through  a  tingle  meter  the  eharp  and  ue  oi 
the  first  block,  the  etse  of  the  remaining  blocks  and  the  mmimum  charge  of  the  above  rate  snail  be  mereased  m  direct  pro¬ 
portion  to  the  number  of  apartments  and/or  single  dwelling  units  served.  Where  automatic  etorap  water  heaters  are  used  in 
multiple  dwellinp,  in  accordance  with  Special  Provision  (a),  the  number  of  kilowattbours  billed  at  the  water  beating  rate  shall 
be  determined  by  the  number  of  water  heaters  served.  Cuetomers  may  elect  to  take  off-peak  water  baatinc  service  under  Snaeial 
Provision  (a)  of  RATE  21  GENERAL  SERVICE-SMALL.  unoer  epeoai 


(d)  Loads  in  Excess  of  20  Kilowatts:  Tbs  Company  shall  install  a  suitable  demand  meter  to  determine  the  maximum 
Ifi-minute  integrated  demand  when  customer'e  tervice  requires  the  installation  of  an  individual  transformer  of  a  capacity  in 
exeest  of  20  kilovolt-amperei,  or  the  monthly  ueap  exeesds  6,000  kilowattbours  for  two  consecutive  months.  '' 

If  the  demand  so  determined  under  this  provision  exceeds  20  kilowatts  a  monthly  demand  charge  of  Ib30  per  kw  shall 
apply  to  such  excess,  in  addition  to  the  energy  charge.  The  demand  charp  in  no  event  shall  be  leas  thaw  $0%  of  the  higheet 
demand  eharp  during  the  preceding  eleven  montbe.  ( 


’I)  Increase 
,C}  Cliatt'c 


Issued  April  2:,  1971 


Effective  Ihrch  29,  1971 


EXHIBIT  8-1 


PENNSYLVANU  ELECTRIC  COMPANY 


Electric  Pa>  F.U.C.  No.  58  (Supp.  44) 
Eighth  Bevised  ^ge  16  Supereediag 
Serenth  Revised  and  Sixth  Hrrieed  Tmge  ll 


RATE  12 


DOMESTIC  SERVICE— HOUSE  HEATING 


AVAILABILmr: 


Available  in  the  entire  temtorv  of  the  Company  to  customers  using  the  Company’s  standard  service  for  residential  Hg***^"^ 
impliance  operation,  cooking,  general  household  purposes,  and  as  the  sole  primary  method  of  space  beating  and  water  hnsting 
Space  heatmg  installations  must  be  approved  by  the  Company. 


CHARACTER  OF  SERVICE: 


AHemating  current,  60  cycles;  supplied  at  120/240  volts,  single  phase,  in  the  entire  service  area  except  in  netwoA  i 
where  only  120/208  volt  service  is  available. 


NET  RATE  (Per  Month): 


(I)  (C) 


100  kvdi  or  less 
200  kwh 
400  kv* 

300  kvfc 


All  over  1000  ktdi 


$5.25 

2.40^  per  kvd-. 
1.3C^  per  kv4i 
1.80^  per  kvdi 
1.20^  per  kvh 


MINIMUM  CHARGE: 

The  minimum  charge  shall  be  S5.25  per  month,  for  which  customer  is  entitled  to  use  100  ktdi. 

BIBEEiS: 

Bills  rendered  under  this  rate  schedule  are  subject  to  the  charges  stated  in  any 
applicable  Rider. 

PADIENT  terms: 

The  Coopeoy's  standard  payment  terms  shall  apply  to  all  bills  rendered  under  this  rate.  Custoiaer 
shall  have  the  option  of  budget  hilling.  If  budget  billing  is  requested,  customer’s  annual  billii:g 
will  be  estioBited,  and  a  bill  will  be  rendered  monilily  for  one-twelfth  of  such  estisated  annual  hill. 
Any  adjustment  necessary  in  applying  for  the  full  annual  period  the  actual  charges  herein  established 
will  he  made  in  the  final  hill  for  the  annual  period. 

•  w 

spicuL  hovision: 

(a)  Loads  in  Excess  of  25  Kilowatts:  Nhen  custooer's  15-minute  integrated  demand  has  exceeded 
25  kw  in  either  the  current  month  or  the  preceding  eleven  months,  a  desand  charge  of  $0.60  per  kw 
based  upon  the  mavimm  excess  demand  over  25  kw  in  the  current  month  or  eleven  preceding  months 
shall  be  added  to  tim  monthly  energr  charge. 


I)  Increase 
C)  Change 


Issued  April  21,  1971 


Effective  March  29,  1971 


EXHIBIT  8-2 


PENNSYLVANIA  ELECTRIC  COMPANY 


Electric  Pa.*  P.U.C.  Ho*  bb  ('i/tipp.  44) 
Seventh  Revised  Page  20  Supersedii^ 
rirth  Revised  and  Fifth  Revised  20 


RATS  31 

GENERAL  SERVICE— SMALL 


AVAILABILITY: 

Available  in  the  entire  territorv  of  the  Company  to  eustomers  using  the  Compaq’s  standard  serviee  (or  general  light 
and  power  purposes  not  included  wimin  the  availsibility  of  RATE  11  DOMESTIC  SERVICE,  with  Billing  I^mands  sot  in 
excess  of  10  kw.  When  the  Billing  Demand  in  two  consecutive  months  exceeds  10  kw,  the  customer  shall  be  traaafeired  to 
RATE  31  GENERAL  SERVICEP-MEDIUM  for  a  tnmimiim  period  of  twelve  months. 


CHARACTER  OF  SERVICE: 

Alternating  current,  60  eyeles;  supplisd  at  120/240  volts,  single  phase;  and  240  volts  polyphase  in  the  entire  serviee  area 
except  in  network  anas  when  only  120/208  volts  is  available. 


I  when  only  120/208  volts  is  available. 


RATE  (Per  Month): 

Demand  Charge 


First  5  kw  of  demand 
Additional  kw  of  demand 


Energy  Charge 


16  kwh  or  less 
30  kwh 
305  kwh 
360  kwh 
800  kwh 


Net  Gross 

No  Charge 

$2.40  $2.64  per  kw 


$1*20 

S.OOd 

5.02d 

3.^ 

2.3CW 

1*65^ 


$1.32 

e.ecy 

5.52d 

4.1o5 

2.30;f 


(I)  (C) 


per  kvdi 
per  kvdi 
per  kwh 
per  kwh 
per  kwh 


All  over  1,500  kwh  @  1.65^  1.65^  per  kwh 

Maximum  Charge  (l)  (C) 

No  bill  shall  be  nndered  in  an  amount  greater  than  $240  plus  5.4^  per  kwh,  exeept  by  reason  of  the 
minimum  monthly  charge. 


DETERMINATION  OF  BILLING  DEMAND: 

The  Company  shall  iiuiall  suitable  demand  meters  to  determine  the  maximum  15-minute  intemted  demand  when 
customer's  total  roontbl^K  consumption  exceeds  1,000  Idlowsttbours  for  two  consecutive  months.  13m  pilling  demand  ah^n 
be  the  sum  of  the  individual  demands  of  aseb  metered  service.  The  individual  demand  of  each  metered  service  «hall  be 
determined  separately.  Serviee  rendered  under  Special  Provison  (f)  shall  be  excluded  betefrom. 


MINIMUM  CHARGE: 

The  minimum  monthlv  charge  shall  be  81.20  imt  ($1.32  grace)  for  tbe  first  6  kw,  or  less,  of  hilling  demand;  for  billing 
demands  in  excess  of  6  kw  it  shall  be  the  demand  eharge,  based  on  tbe  highest  billing  demand  sstahMshsd  during  the  enrrehi 
mcmth  or  tbe  preceding  eleven  months.  ^ 

In  no  event  shall  the  minimum  charge  be  leas  than  any  monthly  guarantee  estabUabed  under  Rule  10 — Extension  of 
Company’s  Facilities. 

RIDERS:  (C 

Bills  rendered  vmder  this  rate  schedule  are  subject  to  the  charges  stated  in  any 
applicable  Rider, 

PAXUDiT  terms: 

The  Company ' s  standard  payment  terms  shall  apply  to  all  bills  rendered  under  this  rate.  Upon 
peynent  of  bill  within  fifteen  d^s  from  date  of  billing,  the  net  rate  shall  apply!  otherwise,  the 
grosr.  rate  shall  determine  the  bill. 

Tna.;  OF  cdhtract: 

Contract  for  installations  of  a  permanent  nature  shall  be  written  for  a  period  of  not  less  than  one 
year.  A  -separate  contract  .shall  be  written  for  each  location.  (Rsu eenrtnusd  on  Ts««rs»  side) 


Increase 

Change 


Issued  April  21,  1971 


Effective  March  29,  1971 

EXHIBIT  8-3 


I 


PENNSYLVANU  ELECTRIC  COMPANY 


Klf't'i.rir  i’fi.  i  -o.C.  So>  58  (Supp«  44) 
SoviPBth  )>evised  Pa^e  2QA  ^upercediof; 
riTth  Revisod  and  Irifth  heviaad  304 


RATE  31— ContlDued 


SPECIAL  PROVISIONS: 

(*)  Off-Peak  Water  Heating  Service:  Off-peak  service  will  be  rendered  for  automatic  storage  wa^  beaten  in  ivguiar 
use  for  tbe  total  running  hot  water  requirements  of  the  customer’s  premises.  Heaters  shall  be  of  a  capacity,  design  and  type  approved 
by  the  Company  and  installed  in  accordance  with  its  specifications.  The  heating  elements  shall  be  non-indoetive  with  no  individual 
eleinent  requiring  more  than  33  watts  per  g^on  of  storage  tank  capacity. 

‘The  Company  shall  install  a  meter  and  time  control  device  on  the  customer’s  wiiug  to  measure  the  energy  used  off-pe^ 
’The  rate  for  such  off-peak  energy  shall  be  1.3rf  per  Idlowatthour,  subject  to  a  minimum  monthly  charge  of  S1J30  per  in- 
stallaUon.  ^ 

Off-peak  service  shall  be  rendered  for  not  lees  than  ten  consecutive  hours  per  day.  Off-peak  periods  shall  be  specified  from 
time  to  time  by  the  Company. 

(b)  Temporary  Service:  Service  of  a  tempioraiy  nature  will  be  rendered  at  the  cbuges  set  forth  herein,  provided  that 
the  customer  reunburaes  the  Company  for  all  costs  of  installing  and  removing  the  service  installation^  including  costs  of  poles, 
conduetora,  transformers,  meters  and  other  equipment,  together  with  all  la^r  and  other  .expenses  incurred,  use  the  salvage 
recovered  from  all  materials  and  equipment  removed  after  termination  of  service.  Service  will  not  be  connected  until  the  customer 
has  made  an  advance  payment  equu  to  the  estimated  charges  for  installation  and  removal  of  aervioe. 

(c)  Service  to  Schools:  Service  to  public  schools  and  parochial  schools  will  be  rendered  at  the  charges  set  forth  herein, 
provided  that  the  minimum  monthly  charge  may  be  waived  during  three  consecutive  months  of  each  calendar  year.  Any  Idk^ 
watthours  used  during  tbe  period  of  waiver  will  be  induded  in  subsequent  billing. 

(d)  Direct  Current  Service:  Direct  current  service  is  restricted  solely  to  present  loads  and  locations  of  customers  re¬ 
ceiving  such  service  as  of  the  effective  date  of  this  tariff.  Where  direct  current  service  is  supplied,  all  charges  shall  be  in- 
ereased  ten  per  cent. 

(e)  Combined  Billing:  Combined  billing  will  not  be  permitted  except  where  customers  are  auimlied  with  single  phase 
and  polyphase  service  at  seconthiry  voltages  at  a  single  location.  In  such  instances,  only  one  single  phase  and  one  polyphase 
service  may  be  combined  for  billing  purposes. 

(0  Space  Heating  Service:  Upon  request,  space  heating  service  may  be  supplied  through  a  separate  metered  circuit  for 

_ .....til— J _ -1 _ _ _ _ i _ _ aV  _  J  _ U _ al  — _  A  fa  saswrfvlnvasw  TUliri  III  ant  flVhAU*  mlmsa  Wa  sasaaa_ 


provisions  of  the  rate 


provis _ _  _  _  _ 

schedule  to  customer's  other  service. 


(I)  (c) 


M  Service  to  Churches:  Service  to  ehuichec  and  adjacent  buildings  which^are  qpmt^  in  e^iuetim  thsM^th  J[otW 
shoo' 


than  sehMls,  residenoea,  and  camp  ■tea)  will  be  rendered  at  the  charges  set  forth  herein,  prondri  t^t  tire 
be  taken  as  5  kw.  The  minimum  monthly  charge  may  be  wiived  during  three  consecubve  months  of  each 
Idlowattbouie  ueed  during  the  period  of  weiver  sw  be  included  in  subeequent  UUing. 


IncreaFt 
(c)  Change 


Issued  Ar:ii  cl.  1»71 


Effective  ;4arch  29,  1971 

EXHIBIT  8-3a 


I 


PENNSYLVANIA  ELECTRIC  COMPANY 


neclrlc  Fa*  P.U*C.  No*  56  (Sufp.  44) 
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RATE  U 

GENERAL  SERVICE-  MEDIUM 


AVAILABILITY; 

Available  in  the  entin  tenitoiy  ol  the  Company  to  eomaerelal  and  induatiial  euatoman  with  billing  damanda  la 
of  10  lew. 


CHARACTER  OF  SERVICE: 


exceed  75  Idloiratta. 


NET  RATE  (Per  Month): 


Demand  ChniRe 


Firat  10  kw  of  billing  demand  (not  lam  than  10  lew) 
Next  40  kw  of  biU^  demand 
Over  50  kw  of  billing  demand 


$2  *40  per  kw 

2*15  per  kw 

1*80  per  kw 


Energy  Charge 


Firat  4.000  kwh 
Next  8.000  kwh 
Over  10,000  kwh 

Over  200  houta*  uae  of  biUhag  demand 

Over  400  boura’  uae  of  billing  demand  and  over  10,000  kwb 


2*35^  per  kvfc 
1*92^  per  kwh 
1*58^  per  kwfc 
0*93d  per  kiAi 
0*77^!  per  loii 


(I)  (c) 


Maximum  Charge 

No  bill  shall  be  rendered  in  an  amount  greater  tlvwi  $2*40  plus  6*4^  per  kilovntthour 
except  by  reason  of  the  minioum  monthly  charge* 


(1)  (c) 


MINIMUM  MONTHLY  CHARGE; 

The  kilowatt  demand  eharge  for  one-half  of  the  bilUng  demand,  but  In  no  event  eompntad  on  laaa  than  oae*half  of  the  U^ient 
kilowatt  demand  billed  during  tmt  preceding  eleven  monUie. 

RnaBS: 

Bills  rendered  under  this  rate  schedule  are  subject  to  the  charges  stated  in  any 
applicable  Rider. 

PAnoRT  terms: 

The  Coiapany’s  standard  payment  terms  shall  aj^ly  to  all  bills  rendered  under  this  rate*  Upon 
payment  of  bill  within  fifteen  days  from  date  of  billing,  the  above  i»t  rate  shall  apply!  otherwise, 
the  net  rate  plus  a  delayed  payment  charge  of  2Ji  is  due  and  layable* 

TEFW  OF  oontkact: 

Not  less  than  one  year,  A  separate  contract  shall  be  written  for  each  location. 


(ihte  continued  on  reverse  side) 


Increase 

Change 


Isii;ej  April  kl,  1971 


Effective  Ihrch  29,  1971 
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I 

RATE  31— Continued 


SPECIAL  PROVISIONS: 

(a)  00-Pcak  WaU:r  llcatiag  Svrvicc:  00-peaV  service  will  be  rendered  (or  automatic  storage  watw  heaters  in  regular 
use  (or  the  total  running  hut  water  reuuirementa  of  the  customer's  premisee.  Heaters  shall  be  o(  a  capacity,  design  and  type 
approved  by  the  Company  and  installea  in  accordance  with  its  specifications.  The  heating  elements  shall  be  non-inouetiTa  with 
no  individual  element  requiring  more  than  33  watte  per  gallon  o(  atorage  tank  capacity. 

The  Company  shall  install  a  meter  and  time  control  device  on  the  customer’s  wiring  to  measure  the  energy  used  off- 
peak.  The  rate  (or  such  off-peak  energy  shall  be  1.3^  per  kilowattbour,  subject  to  a  minimum  monthly  charge  d  Sl^ 
per  installation.  (I)  (C) 

Off-peak  service  shall  be  rendered  (or  not  lees  than  ten  consecutive  hours  per  day.  Off-peak  periods  shall  be  specified  from 
time  to  time  by  the  Compauy. 

(b)  Temporary  Service;  Service  o(  a  temporal^  nature  will  be  rendered  at  the  charges  set  (orth  herM,  provided  that 
the  customer  reimburses  the  Company  (or  all  costs  of  installing  and  removing  the  service  installation,  including  costs  d  poles, 
conductors,  translormers,  meters  and  other  equipment,  together  with  all  lator  and  other  expenses  incurred,  less  the  salvage 
recovered  (rom  all  materials  and  equipment  removed  after  termination  o(  service.  Service  will  not  be  connected  until  the  customer 
has  made  an  advance  payment  equ^  to  the  estimated  charges  (or  installation  and  removal  o(  service. 

(c)  Service  to  Schools:  Service  to  public  schools  and  pa'oehial  schools  will  be  rendered  at  the  charges  set  forth  ihereia, 
provided  that  the  minimum  monthly  charge  may  be  waived  during  three  consecutive  months  of  each  calendar  year.  Any  kik^ 
watthours  us^  during  the  period  of  waiver  will  be  included  in  sub^uent  billing. 

(d)  Untransformed  Service:  When  service  is  supplied  at  primary  or  transmission  voltages,  and  the  customer  fumishae 
all  oecaasary  transformer  and  terminal  equipment,  the  active  kilowatt  demand  charge  per  month  shall  be  decreased  in  accordanue 


with  the  following  adjustment  table: 

Voltages 

Adjustment  Per  KW 
of  Billing  Demand 

(c) 

2,400  to  4.200 

4,300  to  16,000 

25^ 

Over  16, (XX) 

35^ 

The  above  adjustments  shall  not  apply  to  bills  computed  under  the  maximum  charge  provision,  nor  to  the  minlmim. 
monthly  charge. 

(e)  Off-Peak  Service;  When  a  customer  with  a  re^tered  demand  in  excess  of  50  kilowatts  normally  creates  a  graater 
demand  during  off-peak  hours,  the  demand  for  billing  purposes  shall  be  the  maximum  demand  during  toe  oo-pask  period. 
The  billing  demand  in  no  case  shall  be  taken  at  leas  tl^  60%  of  the  maximum  demand  created  at  any  tune  during  the  month. 
The  off-pM  period  shall  be  from  8:00  P.M.  to  8d)0  A.M.,  Monday  throu^  Friday,  and  the  entire  day  on  Baturdaya  Bun^ys. 
and  holidays,  ''".le  followingbolidays  shall  be  considered  as  off-peak  da3rs:  New  Year's  Day,  Memorial  Day,  Indepenasoee  Day, 
Labor  Day,  thanksgiving  Day,  and  Christmas  Day. 

The  Company  reserves  the  right  to  change  the  off-peak  hours  specified  above  in  accordance  with  the  operating  eonditioiu 
on  the  Company’s  system. 

(f)  Direct  Current  Servioe:  Direct  current  service  is  restricted  solely  to  present  loeds  and  locations  of  eustomete  leertving 

such  settee  as  of  the  effective  date  of  this  tariff.  Where  direet  eunent  sarviee  is  suppliad,  the  demand,  energy, 
maximum  and  minimum  charges  shaff  be  inereaaed  ten  per  eent.  * 

M  Combined  Billing;  Combined  billing  will  not  be  permitted  except  where  eustomere  m  supplied  with  single  phase 
and  poi^hase  service  at  second^  voltages  at  a  single  location.  In  such  instances,  only  one  single  phase  and  one  po(yphaie 
eervloe  may  be  combined  for  billing  purposes. 

(b)  Space  Heating  Service:  Upon  request,  space  beating  service  may  be  supplied  through  a  wparato  metered  eiteuit  for 
customers  utilising  electricity  as  the  primary  method  of  space  beating  Air  conditioning  and  cooking  equipment  may  also  be 
connected  to  the  heating  circuit.  All  energy  supplied  hereunder  '’uaJl  be  billed  at  the  rate  of  per  kilcn«tthair. 

Service  rendered  under  tbie  prevision  wall  have  no  effect  on  the  application  of  other  charges  imd  ,  \ 
provisions  of  the  rate  schedule  to  customer's  other  service.  (I)  (C) 


■ 
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RATE  41 

GENERAL  SERVICE— LARGE 


AVAILABILITY  I 

AraiUUa  in  the  entin  territcnr  of  ih*  ComiMiv  to  ooBUMralal  nnd  Indiutiiai  ewtoaM  with  bUUng  of  not  la« 

thu  100  kw. 


CHARACTER  OF  SERVIGEt 

AltaninUngcurrent,  60  cvcIm;  luppUed  nt  340  toIU  polrahnie  in  the  entire  tervioe  nree  except  in  network  eieea  where  only 
130/808  volte  or  OT/480  Tolti  u  nrailahle.  At  the  option  of  toe  Coinpnpy,  three  phew  eerriee  mey  be  mede  nvniUble  in  other 
thMi  network  areei  et  120/306  Tolti,  460  r^te  or  7TJJ4$a  rot^ 


NET  RATE  (Per  Motith)i 

Dcmnnd  ChnrRe 

Active  (Kilotatts) 

First  200  lew  of  denni^ 
Next  800  kw  of  deoend 
Oeer  1,000  kw  H 

Beactive  (Eilovars) 

Itoxlnua  registered  renctive 
deBBod  (kvus)  in  excess  of 
one-third  of  the  Idlovatt 
hilling  demnd 

Energy  Chnrge 

Fiiet  30,000  kwh 
Next  30,000  kwh 
Next  60,000  kwh 
Next  300,000  kwh 
Over  800,000  kwh 

Over  300  houie'  nee  of  hflUng  demand 
Over  400  boura'  use  of  billing  demand 
Over  600  hottis’  use  of  billing  demand 


Maslmum  Charge 

No  bill  ahall  be  rendered  in  an  amount  greater  than  4.5^  per  kilowattbour,  eieept  hp  reason  of  the  minimum 
monthly  charge. 


MINIMUM  MONTHLY  CHARGE: 

The  kilowatt  demand  charge  (or  one-half  of  the  billing  demand,  but  in  no  event  computed  on  tees  than  one-half  of  the 
highest  kilowatt  demand  billed  during  the  preoeding  eleven  months,  nor  lam  than  100  Idlowatta. 

BHESS:  (C) 

Bills  rendered  under  this  rate  schedule  are  subject  to  the  charges  stated  in  aagr 
applicable  Rider. 

SkyRQIT  TDhS: 

The  Cooipeny's  staixlard  paynent  terms  ahall  apply  to  all  bills  rendered  under  this  rate.  Upon 
payment  of  bill  within  fifteen  days  from  date  of  billing,  the  above  net  rate  shall  apply;  otherwise, 
the  net  rate  plus  a  delayed  payment  charge  of  is  due  and  payable. 


mtt  or  ooimucT: 

Not  less  than  one  year.  (Rate  coetiiiued  o,  rw,,*,  «}*) 


( I )  Increase 
(d)  Decrease 
(c)  Change 

rr.*.ed  April  21,  1971  Effective  March  29,  1971 

EXHIBIT  8-5 


(I)  (D)  (C) 


$1.95  per  kw 
1.65  per  kw 
1.40  per  kw 


15.0^  per  kvar 


1.92^ 

1.5e<f 

l.lBd 

0.93^ 

0.87^ 

0.77^ 

0.63^ 

0.^ 


per  kvA 
per  loh 
per  kwh 
per  kth 
per  kkh 
per  indi 
per  ktdi 
per  kvdi 


(X)  (C) 


(I)  (C) 
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rate  41— Continued 


SPECIAL  PROVISlONSi 


(a)  Temporary  Service;  Service  of  a  tempormrv  nature  will  be  rendered  at  the  ohargee  aet  for^  herain,  provided  that 
the  cuBiomer  reimburses  the  Comp^oy  for  &U  costs  oi  lastAllmg  ftod  removing  the  safvioe  instnllntios^  ineludiM  easts  of  ^Isip 
eonduetoi^  tranilonnetB,  meten  and  other  equipment,  togeths  with  all  Into  and  othtf  espeoaea  inning  hm  the  murage 
recovered  from  all  materiala  and  equipment  lemovM  aftw  termination  of  aervi^  Beariee  will  irot  be  conneeted  iintu  the  wmtonar 
Kaji  made  an  advance  payment  equal  to  the  cetimated  ohargee  for  inatallation  and  mnoval  of  aerrioe. 

(b)  Service  to  Sehoola:  Service  to  public  aehoola  and  paroohial  ar-hoola  will_  be  randmed  at  the  ehatgaa  aet  forth  hatain> 
providid  that  Uie  minimum  monthly  charge  may  be  waived  during  three  eonaeeutive  montha  of  each  ealanoar  year.  Airy  Wo. 
watthouiB  ua^  during  the  period  of  waiver  will  be  included  is  eube^uent  billing. 

(e)  Untranaformed  Service:  When  aerviee  ia  aupplied  at  primary  or  tranarnimloo  roltagea,  and  the  wuetowar  funiahaa 
all  neceaaary  tranafom^  and  terminal  equipment,  the  active  kSomtt  dwnand  chaiga  per  month  ahaU  be  decraacad  in  aaoctdaiMa 
with  the  following  adjuatment  table:  (C) 


Voltagea 

2,400  to  4,200 
4,300  to  16,000 
Over  15,000 


AdJuatment  Per  EW 

Or 

15^ 

25(# 

35^ 


The  above  adjuatmenta  shall  not  apply  to  blUa  eomputed  under  the  maiimnm  charge  proviaian,  nor  to  the  minimum 
monthly  charge. 


(d)  Off-Peak  Service:  When  the  mTimoin  active  densnd  is  created  during  off-peak  hourSf  the  active 
denand  for  billing  purposes  shall  be  the  tmi-imm.  active  deoand  during  the  on-peak  period.  Use  active 
billing  deoand  in  no  case  shall  be  less  then  50^  of  the  rm-Hmum  active  denand  created  at  an(y  tisa  durii^ 
the  oonth.  The  off-peak  period  shall  be  from  8:00  F.U.  to  6:00  A.U. ,  Uonday  through  Friday,  and  the 
entire  day  on  Saturdays,  Sundays,  and  holidays.  The  following  bolides  shall  be  considered  as  off 
days:  New  Year's  Day,  Uentorial  Day,  Indapem^nce  Day,  labor  Ihy,  Tbanksgivii^  Ihy,  and  Christmas  0^.  (C) 


When  a  customer's  billing  deoand  exceeds  3,000  Idlovsstts,  a  credit  adjustment  of  0.066^  per 
Idlowatthour  shall  apply  to  the  off-peak  Idlowattbours. 


(D)  (C) 


The  Company  reeerves  the  right  to  ehsAge  the  oS-peak  hours  specified  above  in  aceordanee  with  the  openiiog  eoodltions 
00  the  Company's  system. 

<e)  Multi-point  Delivery;  Where  the  load  of  an  industrial  customer  located  on  single  or  contiguous  pteraises  becomes 
greater  than  the  capacity  of  the  standard  eireuit  or  dreuita  eetablisbed  by  the  Company  to  supply  m  customer,  additional 
delivery  points  may  be  esublisbed  for  such  premises  upon  written  leoueet  of  the  customer,  pro'^ed  multi-point  delivery  is 
not  diMvantageous  to  the  Company.  When  such  additional  points  oi  delivery  are  eetablisbed  biliiog  shall  te  on  the 
sum  of  the  meter  readings. 

(f)  Space  Heating  Service:  Upon  request,  space  heating  service  may  be  supplied  through  a  separate  metered  circuit  for 
owtomen  utilising  electricity  as  the  primary  method  of  space  beating.  Air  conditioning  and  eoMing  equipment  may  also  con¬ 
nected  to  the  baatmg  eireuit  All  eoe^  supplied  hereunder  shall  be  billed  at  the  rate  of  per  kilowattbour.  Service  teodeted  I 
under  this  provision  ehall  have  no  effect  on  the  application  of  other  ebargea  and  provisions  of  the  rate  sdtedule  to  customer’s 
other  service.  (l)  (C) 


(I)  Increase 

iu)  Decrease 
C)  Chamge 
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RATE  42 

WHOLESALE  POWER 


AVAILABILITY: 

Available  in  the  entire  territory  of  the  Company  for  industrial  service  to  customers  with  billing  demands  of  not  less  than 
12,000  kw. 


CHARACTER  OF  SERVICE: 

Alternating  current,  3  phase,  60  cycles,  23,000  volts  or  over. 


NET  RATE  (Per  Month): 


Demand  Charge 
Active  (Kilowatts) 

First  40,000  kw  of  billing  demand  ® 

Over  40,000  kw  of  billing  demand  @ 

Reactive  (Kilovars) 

MEudnaai  reigstered  reactive 
denand  (Wvaxs)  in  excess  of 
one-third  of  the  kilovatt 
hilling  desBisi  ® 

Energy  Charge 

First  300  kwh  per  kw  of  billing  demand  © 
Next  200  kwh  per  kw  of  billing  demand  @ 
Over  500  kwh  per  kw  of  billing  demand  © 


$1*36  per  kw 

1.15  per  kw 


15.(y  per  kvar 


0.718d  per  kwh 
0.541d  per  kvdi 
0.429^  per  kvdi 


A  credit  adjustment  of  0.054^  per  kilowatthour  shall  apply  to 
the  off-peak  kilowattbours. 


(I)  (D)  (C) 


(I)  (C) 

(D)  (C) 


OFF-PEAK  AND  ON-PEAK  PERIODS: 

The  on-peak  hours  shall  be  from  9:00  A.M.  to  9KX)  P.M.  Monday  through  Friday,  excluding  holidays.  All  other  hours  shall 
be  considered  off-peak.  The  following  holidays  shall  be  considered  as  off-peak  days:  New  Year’s  Day,  Memorial  Day,  Independence 
Day,  Lalrar  Day,  Thanksgiving  Day,  and  Christmas  Day. 

The  Company  reserves  the  right  to  change  the  on-peak  hours  and  off-peak  hours  specified  above  in  accordance  with  the 
operating  conditions  on  the  Company's  system. 


MINIMUM  MONTHLY  CHARGE: 

The  kilowatt  demand  charge  based  on  12,000  kilowatts  or  on  one-half  of  the  highest  kilowatt  demand  billed  during  the 
preceding  eleven  months,  whichever  is  greater. 


DETERMINATION  OF  BILLING  DEMAND: 

The  monthly  billing  demand  shall  be  the  highest  of  the  following: 

(1)  The  average  of  the  maximum  15-minute  integrated  demands  registered  during  on-pMk  houre  in  each  of  the  four  weekly 
periods  during  the  month.  The  four  weekly  periods  of  the  month  shall  be  the  initial  partial  day  of  the  billing  month 
plus  seven  full  days,  the  second  seven  full  days,  the  third  seven  full  days,  and  the  remaining  days  of  the  billing  month. 

(2)  60%  of  the  maximum  15-minute  integrated  demand  registered  at  any  time  during  the  month. 

(3)  12,000  kw. 

BIDEBS:  (C) 

Bills  rendered  under  this  rate  schedule  are  subject  to  trie  charges  stated  in  any 
applicable  Rider. 

(fete  continued  on  reverse  side) 

(1)  Increase 
(D)  Decrease 
(c)  Change 
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RATE  42— Continued 


FAYUENT  TERl£:  I  . 

The  Company's  standard  payment  terns  snail  apply  to  all  bills  rendered  under  this  rate.  Upon 
payment  of  bill  within  fifteen  days  from  date  of  billing,  the  above  net  rate  shall  ap^lyj  otherwise,  I 

the  net  rate  plus  a  delayed  payment  charge  of  1%  is  due  and  payable. 


TERM  OF  CONTRACT: 

The  contract  shall  be  a-ritien  for  a  term  of  not  less  than  five  years,  automatically  renewable  from  year  to  year  after  the 
expiration  of  the  original  term,  unless  written  notice  of  cancellation  is  given  by  one  party  to  the  other  at  least  90  days  in  advance 
of  the  expiration  date. 


SPECIAL  PROVISIONS: 

(a)  Multi-point  Delivery;  Where  the  load  of  an  industrial  customer  located  on  single  or  contiguous  premises  becomes  greater 
than  the  capacity  of  the  standard  circuit  or  circuits  established  by  the  Company  to  supply  the  customer,  Mditional  delivery  points 
may  be  established  for  such  premises  upon  written  r^uest  of  the  customer,  provided  multi-point  delivery  is  not  disadvantageous 
to  the  Company.  When  such  additional  points  of  delivery  are  established  billing  shall  be  based  on  the  sum  of  the  meter  readings. 

(b)  115,000  Volt  Delivery:  Upon  request  Company  will  furnish  service  at  1 15,000  volts  where  available,  provided  customer 

furnishes  all  necessary  transformer  and  terminal  equipment.  When  service  is  supplied  at  115,000  volts  the  active  Iciiowatt  demand 
charge  per  month  shall  be  decreased  15^  per  kw  of  billing  demand.  (C) 

(c)  Less  than  23.000  Volt  Delivery:  At  the  option  of  the  Company  service  may  be  rendered  at  less  than  23,000  volts,  but 
not  less  than  10,000  volts,  provided  that  such  delivery  is  not  disadvantageous  to  the  Company  and  can  be  made  economically  in 
a  single  transformation  from  available  transmission  lines  of  115,000  volts  or  above. 


Issued  April  21,  1971 


(C)  Ccange 


Effective  March  29,  1971 

EI^HIBIT  8-6a 


Determination  of  On -Peak  and  Off-Peak  Rates 


Determination  of  on -peak  and  off-peak  rates  has  been  made  for  service  supplied 
under  General  Service  Rates  31,  41,  and  42  and  for  Resale  Power  Service  under  FPC 
Rate  RP.In total ,  these  services  constitute  about  50%  of  the  service  sipplied 
by  Pennsylvania  Electric  Company.  No  determination  of  such  rates  has  been 
made  or  can  be  made  for  residential  and  conmercial  customers  (served  under 
Rates  11, 12, and  21), because  of  the  absence  of  demand. 

In  the  context  of  the  other  questions  that  are  asked  by  EPA  we  have  understood 
the  question  "What  prices  are  charged  for  peak  and  non-peak  power...?"  to  mean 
what  prices  does  the  average  customer  pay  for  (a)  additional  on-peak  use  and 
(b)  for  additional  off-peak  use?  The  customers'  decisions  as  to  when  they  will 
make  use  of  the  Applicant's  service  and  tneir  resulting  load  patterns  are 
determined  by  these  marginal  prices,  rather  than  by  any  average  costs. 

The  on -peak  price  is  thecombined  result  of  the  following  components; 

(i)  Demand  charge,  spread  over  the  first  200  hours  used  in  pricing  the 
energy  in  (ii)  (264  hours  per  month  =  22  weekdays  x  12  hours/day  is 
the  maximum  number  of  on-peak  hours  per  month) . 

(ii)  All  the  energy  costs  associated  with  the  first  200  hours  use  of 

incremental  demand  (i.e.,  no  higher  rates  for  fixed  energy  blocks  are 
included  in  this  rate) . 

(iii)  Fuel  cost  adjustment  (effective  factor  for  April  1973) . 

(iv)  Tax  adjustment  surcharge  (effective  April  1,  1973  for  the  retail 
rates.) 

The  off-peak  price  is  the  incremental  block  price  for  energy  (essentially  the 
retail  rate)  available  for  use  of  demand  in  excess  of  400  or  500  hours  per 
month,  this  being  on  the  basis  that  the  majority  of  customers  have  already 
achieved  this  usage.  The  off-peak  price  is  then  the  sum  of  the  following 
components : 

(vi)  The  incremental  energy  block  rate. 

(vii)  Credit  (if  any)  for  off-peak  use. 

(viii)  Fuel  cost  adjustment. 

(ix)  Tax  adjustment  surcharge. 

This  off-peak  price  is  available  under  Rates  31  and  41  until  the  off-peak 
demand  is  double  the  on-peak  demand;  for  Rate  42,  until  the  off-peak  demand 
exceeds  1.67  times  the  on-peak  demand.  For  Resale  Service,  the  customer  can 
add  off-peak  load  only  until  the  off-peak  and  on -peak  demands  are  equal. 


EXHIBIT  8-7 


PENNSYLVANIA  ELECTRIC  COMPANY 


Electric  P».  P.U.C.  fc.  B?  (SuTp.  4'?) 

Eighth  liiaviseti  fO 
S«)crsediag  Serenti  Eevis«i  Pare  50 


Rims  A 


TAX  ATJOSIVIST  SURCBABCE 


Tax  Aijustmest  Surcharge:  A  tax  adjustoeat  surcharge  of  5.62%  will  be  added  to  the  billings 
calculated  under  the  provisioos  of  this  tariff.  Diis  tax  adjustaent  surcharge^  issued  in 
accordaoce  with  tl«  peraission  grsLDted  the  Ik.  P.U.C.  in  its  State  Tax  Adjustaent  Procedure 
Order  dated  Vtaxch  10,  1970,  will  be  applied  to  all  service  rendered  on  and  after  April  1,  1973. 

The  tax  adjustoent  surcharge  percentage,  in  accordance  with  the  Ik.  P.U.C.  Order,  will  be 
recalculated: 

a.  Whenever  any  of  the  tax  rates  used  in  deteraining  the  surcharge  percentage  are 
changed; 

b.  WhezMver  the  coopaigr's  rates  subject  to  the  Cosmission’ s  jurisdiction  are 
increased  or  decreased; 

c.  On  Iterch  31,  1971,  and  each  year  thereafter. 

Tba  above-stated  recalculations  will  be  subnitted  to  the  CoaDission  within  ten  days  after 
the  occurrence  of  the  event  or  the  date  vdiich  occasions  such  recalculations;  and  if  the 
recalculated  surcharge  is  less  than  the  one  then  in  effect  the  cos^any  will,  and  If  the 
recalculated  surcharge  is  more  than  the  one  in  effect  the  coispaiv  any,  submit  with  tie 
recalculation  a  tariff  or  supplesent  tdiich  reflects  the  recalculated  surcharge,  the  effective 
date  of  tdilch  shall  be  ten  days  after  its  filing  with  the  Cosmission  aixi  lAdch  shall  apply  to 
service  rendered  on  or  after  the  effective  date. 


(D)  Decrease 


Issued  March  22,  1973 


Effective  April  1,  1973 

EXHIBIT  8-{ 


PE.VNj:VLVAX1A  ELECTRIC  COMPANY 


Electric  P.U.C*  No.  58  (Supp.  38) 
Original  Age  51 


BIDIE  B 


KIEL  COST  AEkJUSIMQlT 


(I)  (C) 


A  fuel  cost  adjustment  stall  be  applied  to  each  kllovatthour  supplied  under  this  tariff.  This 
fuel  cost  adjustmenti  determined  to  the  nearest  0.01  mill  in  accordance  with  the  formula  set  forth 
below,  shall  be  applied  to  all  kilowatthours  supplied  during  the  billing  period. 


A  =  (C  -  B) 


F  I 
^  T  *  S  ^ 


Where  A  =  Adjustment  in  mills  per  ki lovattbour  to  be  applied  to  each  kilovEitthour 
supplied  \mder  this  tariff. 

C  =  The  current  fuel  cost  in  mills  per  Idlowatthour  net  generation  in  Compare' s 
fossil-fuel-fired  generating  stations,  determined  by  dividing  the  month's 
total  of  Accounts  501  and  547  by  the  net  gei^ration  produced  by  fossil 
fuels  ill  that  month. 

B  =  Base  fossil  fuel  cost  of  2.522  mills  per  Idlowatthour. 

F  =  12  months  to  date  kilowatthour  totals  of: 

fossil  fuel  net  generation, 

plus  such  of  the  gross  ..aterchange  and  purchased  power 
received  as  varies  in  price  with  the  cost  of  fossil  fuel,  and 
minus  such  of  the  gross  Interchai^e  and  purchased  power 
delivered  as  varies  in  price  with  the  cost  of  fossil  fuel. 

I  =  12  months  to  date  ki owatthour  totals  of; 

total  system  net  generation  from  all  sources, 
plus  interchasage  arid  purchased  power  received,  end 
minus  interchange  aud  purchased  power  delivered. 

S  =  12  months  to  date  total  kilowatthour  sales. 

T  =  Tha  Pennsylvania  gross  recei_^yts  taac  rate  in  effect  during  the  billing  month, 
eaqiressed  as  a  decimal. 

The  "C"  factor  is  to  be  determined  for  the  second  calendar  month  preceding  the  billing 
month. 

The  'T',  "I"  aid  factors  are  to  be  determined  es  the  12  months  to  date  totals  for  the 
period  elding  with  the  second  calendar  month  preceding  the  billing  month. 

The  amount  of  fuel  adjustment  billed  shall  not  be  increased  by  the  Tax  Adjustment  Surcharge 
Piler  l).  Minimum  bills  shall  not  be  reduced  by  reason  of  this  fuel  adjushaent  clause,  ttis 
'■j*;  «ljJsto»/at  clause  shall  be  applied  to  all  kllowatthours  supplied,  and  such  charge  shall  be 
V  «d'. *.ioc  to  any  minimums  applicable. 


(I)  Increase 

c)  C 


Effective  for  service  rendered 
on  Eu^  after  January  18,  1971 

EXHIBIT  8-9 


Pennsylvania  Electric  Company, 

CALCULATION  OF  FUEL  COST  ADJUSTMENT  -  ELECTRIC 

Applicable  to  All  Rate  Schedules  in 
Tariff  Electric  Pa,  P.U.C.  No.  58 

PENNSYLVANIA  CUSTOMERS 

September  1973  Billing  -  Based  on  July  31 »  1973  Data 


TO  ALL  TARIFF  HOLDERS: 

Fuel  Cost  Adjustment  2,17  Mills  per  KWH* 

Applicable  to  all  rates  in  Tariff  Electric  Pa.  P.U.C.  No.  58 


Fuel  data  for  July  1973  on  which  September  1973  adjustment  is  based: 

Factor  A  -  Fuel  Cost  Adjustment 

Factor  C  -  Current  Fuel  Cost 

Factor  B  -  Base  Fuel  Cost 

Factor  F/S  -  Fossil  Fuel  Generation/Sales 

Factor  T  -  Gross  Receipts  Teix 

Factor  A  -  Fuel  Cost  Adjustment: 

A=(C-B)x  I  X  1  X  _ L_ 

I  S  1  -  T 

A  =  (U.U08  -  2.52:2)  X  1.101302  X  TT-isT 

0.955 

A  =  2.17  mills  per  Ijwh 


4.4o8  mills  per  kwh 
2 , 522  mills  per  kwh 

1.101302 

O.OU5 


♦In  accordance  with  Executive  Order  No.  11723  of  the  President  of  the  United 
States,  issued  June  13,  1973,  and  the  statement  of  the  Pennsylvania  Public 
Utility  Commission,  dated  June  25,  197),  the  Fuel  Cost  Adjustment  charge 
shall  not  exceed  the  2.29  mills  per  kilowatthour  charge  in  effect  during 
the  "freeze  base  period,"  June  1  to  June  8,  1973. 


G.  Ballirano,  Manager 
Rate  Administration 


EXHIBIT  8-10 


Pennsylvania  Electric  Company 
FPC  Electric  Tariff 
Oricinal  Volume  No.  1 


Oricinal  Sheet  No.  13 


RESALE  POWER  SERVICE 
RATE  RP 


1.  Availability 

At  existing  points  of  delivery  and  at  such  other  points  on  the 
Con5)any's  interconnected  system,  as  mutually  agreed  upon,  where  there 
are  facilities  of  adequate  capacity. 


II .  Applicability 

This  schediile  shall  be  applicable  to  electric  service  purchased 
from  the  Company  by  other  electric  light  and  power  systems  talking  their 
entire  requirements  from  the  Company  for  resale  to  ultimate  consumers 
served  from  their  respective  distribution  systems,  where  the  billing 
demand  is  not  less  than  100  KW  and  service  delivery  is  at  not  less  than 
2,1+00  volts.  * 


III.  Net  Rate  (Per  Month) 

Service  rendered  hereunder  shall  be  metered  and  billed  at  the  rates 
set  fortn  oexow  separai^ely  £vv  each  ddiveiy  pulut; 


Demand  Charge 

First  ljUOO  ?CW  of 
Excess  of  1,1+00  KW  of 

Energy  Charge 

First  200  KWH  per 
Next  200  KWH  per 

Excess  of  1+00  KV/H  per 

l^transformed  Service 


billing  demand 
billing  demand 


KW  of  billing  demand 
KW  of  billing  demand 
KW  of  billing  demand 


@  $2.06  per  KW 
@  1.83  per  KW 


©  1.08  cents  per  K'lH 

©  0,81  cents  per  ICVJH 

©  0.62  cents  per  KWH 


V’hen  service  is  supplied  at  23,000  volts  or  over,  and  customer  fur¬ 
nishes  all  necessary  transformer  and  terminal  equipment,  the  .kilovratt 
demand  charge  per  month  shall  be  decreased  35?!  per  KW  of  billing  demand. 

Fuel  Cost  Adjustment 

Bills  rendered  under  this  rate  schedule  are  subject  to  the  Fuel  Cost 
Adjustment  Clause  included  in  this  tariff. 


*  Other  tjpies  of  electric  service  are  offered  by  the  Company  under  other 
r:^te.«;  which  are  cr  nay  be  made  available.  This  rate  and  the  accomipanying 
terms  and  conditions  are  designed  for  the  particular  characteristics  of 
the  service  offered  hereunder  and  are  accordingly  limited  in  their  ap-nli- 
cability  to  that  service. 

Issued  March  I5,  1972  Effective  June  1,  1972 

EXHIBIT  8-11 


Pennsylvania  Electric  Corapany 
FT'C  Electric  Tariff 
Original  Volvune  No.  1 


Original  Sheet  No.  1^4 


IV,  Determination  of  Billing  Demand 

The  measured  demand  will  be  the  integrated  15-minute  use  of 
energy  measured  in  kilowatts  by  indicating  or  recording  instruments. 
The  billing  demand  will  be  the  largest  of  the  following  values:  (a) 
the  maximum  measured  demand  taken  at  any  time  during  the  month,  ad¬ 
justed  for  power  factor;  (b)  100  ICW:  or  (c)  75'^  of  the  highest  bill¬ 
ing  demand  in  the  preceding  eleven  months . 


Power  Faczor  Ad.'^ust.’r.ent 


V.’hen  the  power  factor  is  less  than  85w,  the  measured  demand  will 
be  adjusted  for  billing  purposes  by  multiplying  by  85v  8-nd  dividing 
by  the  power  factor  taken  to  the  nearest  tenth  of  a  percent.  Power 
factor  may  be  determined  by  test  or  by  permanently  installed  instru¬ 
ments  at  the  Company's  option. 


VI.  Payment  Terms 

bixis  not  paid  vitnin  X5  days  f^om  the  date  of  billing  will  oe 
subject  to  a  delayed  payr.ent  charge  of  1>,  of  the  bill  including  any 
applicable  fuel  clause  anounts. 


VII,  General  Terms  and  Conditions 


Service  under  this  Resale  Power  Service  Rate  RP  is  subject  to 
the  General  Terms  and  Conditions  of  this  tariff  Original  Sheet  Nos. 

9  through  12  ,  or  as  the  same  may  be  amended  from  time  to  time  or 
superseded  pursuant  to  the  filing  and  other  provisions  of  the  Federal 
Power  Act. 


Effective  June  1,  1972 

EXHIBIT  B-llo 


Issued  March  15*  1972 


Pennsylvania  Electric  Conrany 
FPC  Electric  Tariff 
Oririnal  Volume  No.  1 


First  Revised  Sheet  No.  15 
Superseding  Original  Sheet  No.  15 


RESALE  POKER  SERVICE 
FUEL  COST  A0JL3THEWT  CLAUSE 


A  fuel  cost  adjustment  shall  be  applied  to  each  kilowatt-hour  supplied  under  this  tariff.  This  fuel 
cost  adjustnent,  determined  to  the  nearest  0.01  mill  in  accordance  with  the  formula  set  forth  below, 
shall  be  applied  to  all  kilowatt-hours  supplied  during  the  billing  period. 

A  .  (C  -  B)  X  L  X  I 

k'here  A  .  Adjustment  in  mills  per  kilowatt-hour  to  be  applied  to  each  kilowatt-hour  supplied  under 
this  tariff. 

C  -  The  current  fuel  cost  in  mills  per  kilowatt-hour  net  generation  in  Company's  fossil- 
fuel  fired  generating  stations,  determined  by  dividing  the  month's  total  of  that  portion 
of  Accounts  501  and  547  cleared  through  Account  151,  by  the  net  generation  produced  by 
fossil  fuels  in  that  month. 

B  •  Base  fossil  fuel  cost  of  3.479  mills  oer  kilowatt-hour. 

F  •  12  months  to  date  kilowatt-hour  totals  of; 
fossil  ’■■jsl  net  ce'eration, 

plus  such  of  the  gross  interchange  and  purchased  power  received  as  varies 
with  the  cost  of  fossil  fuel,  and 

minus  such  of  the  gross  interchange  and  purchased  power  delivered  as  varies 
with  the  cost  of  fossil  fuel. 

1-12  months  to  date  kilowatt-hour  totals  of; 

total  system  net  generation  from  all  sources, 
plus  interchange  and  purchased  power  received,  and 
minus  interchange  and  purchased  power  delivered. 

S  •  12  months  to  date  total  kilowatt-hour  sales. 


The  "C"  factor  is  to  be  determined  for  the  second  calendar  month  preceding  the  billing  month. 

The  'F",  and  "S"  factors  are  to  be  determined  as  the  12  months  to  date  totals  for  the  period 
ending  with  the  second  calendar  month  preceding  the  billing  month. 


f'imimj''  bills  shall  not  be  reduced  by  reason  of  this  fuel  adjustment  clause.  This  fuel 
adjustment  cleuse  shall  be  applied  to  all  kilowatt-hours  supplied,  and  such  charge  shall  be  an 
addition  to  any  Pirii'-.,-s  applicable. 


Effective  June  1,  1972 

EXHIBIT  8-12 


Issued  July  20,  1972 


Pennsylvania  Electric  Company 


CALCULATION  OF  FUEL  COST  ADJUSTMENT  CLAUSE 
FOR  RESALE  POWER  SERVICE,  EXCLUDHTO  COOPERATIVES 

Applicable  to  FPC  Electric  Tariff,  Original  Volume  No.  1 


September  1973  Billing  -  Based  on  July  1973  Data 


1.  Fossil  Fuel  Cost  for  Electric  Generation 

(Accounts  501  and  5^+7)  $  4  389  439 

2.  Less;  Amortization  of  the  Cost  of  Non-Recoverable  Coal  2  317 

3.  Less:  Electric  Fuel  Handling  E>:penses  153  531 

Applicable  Fossil  F-uel  Cost  -  July  1973  $  253  ^^91 


'ossil  C-eneretion,  July  1973  - 


995 


6.  Mills/KVHI  (Line  4  e  Line  5)  -  C 

7.  Mills /KWH  (Base)  -  B 

8.  Difference  (Line  6  minus  Line  7) 


4,252 

3.479 

0.773 


9.  Fossil  Fuel  Generation,  Twelve  Months  -  MWH 

10.  Interchange  Received  and  Purchased  Power, 

Twelve  Months  -  MVJH 

11.  Interchange  Delivered,  Twelve  Months  -  M^ffl 

U.VUCU.  y  uxud  uxijc  XX/  •  r 


10  l4l  274 

732  268 
(768  080) 

r.V  XV./  .TUg. 


13.  Sales  to  Custo-mers.  Twelve  Months  ~  br/ili  -  S 

14,  F/S  (Line  12  <•  Line  13) 


9  175  921 
1.10130 


15.  Fuel  Cost  Ad;3ustment  Clause 

(Line  8  x  Line  l4)  -  Mills/KWH 


0.85* 


■*In  accordance  with  Executive  Order  No,  11723  of  the  President  of  the  United 
States,  issued  June  13,  197*5,  and  Federal  Power  Commilsion  Amended  Statement 
of  Policy,  Docket  No.  R-427,  Order  No.  437-B,  Implementation  of  the  Economic 
Stabilization  Act  of  1970  and  Executive  Order  No.  11723  (issued  June  I9,  1973> 
and  effective  June  13,  1973) j  the  Fuel  Cost  Adjustment  charge  shall  not  exceed 
the  0.98  mills  per  kilowatthour  charge  in  effect  during  the  "freeze  base 
period,"  June  1  to  June  8,  1973. 


G,  BALLIRANO 


Date: 

August  22, 

1973 

Copies 

to:  R.  C. 

Bartle 

R.  C. 

Noon 

N.  A. 

Hagstrora 

F.  D. 

Hafer 

F.  P. 

Marra 

K.  M. 

Keagy 

E.  F. 

Carter 

C.  E. 

Bross 

J.  A. 

Cobler 

EXHIBIT  8-13 


WHEELING  AND  SUPPLEMENTAL  POWER  AGREEMENT 

AGREEMENT  made  as  of  July  22,  1965  between  Penksylvania  Electric  Company  (hereinafter 
ctillcd  the  “Company”),  a  corporation  organized  and  existing  under  the  laws' of  the  Commonwealth  of 
Pennsylvania,  and  Allegheny  Electric  CooPERATmt,  Inc.  (hereinafter  called  the  “Cooperative”),  a 
cooperative  corporation  organized  and  existing  under  the  laws  of  the  Commonwealth  of  Pennsylvania. 

Whereas,  the  Cooperati%'e  is  a  federated  cooperative  association  organized  and  owned  by  its  member 
rural  electric  distribution  cooperative  associations  (hereinafter  called  the  "Members")  ;  and 

Whereas,  the  Cooperative  has  entered  into  a  contract  with  Power  Authority  of  the  State  of  New  York 
(hereinafter  called  the  “Authority”),  under  which  the  Authority  is  to  deliver  85,554  KW  (30-minute 
integrated  demand)  of  electric  power  to  the  Cooperative  at  tlie  New  York-Pcnnsylvania  State  Line;  and 


Whereas,  the  Cooperative  desires  to  liave  such  power  delivered  by  the  Company  and  another 
utility  company  within  the  Commonwealth  of  Pennsylvania  to  the  points  of  delivery  of  the  Members, 
and  Company  is  willing  so  to  deliver  79,394  K\\’  of  such  power  (hereinafter  called  the  "Authority 
power") ;  and 

Whereas,  the  Cooperative  desires  to  purchase  power  and  energy  from  the  Company  to  supply  the 
Members’  requirements  at  the  delivery  points  served  by  the  Company  in  excess  of  the  p)Ortion  of  such 
requirements  which  can  be  supplied  wi  h  the  Authority  power  and  associated  energy  and  the  Company 
is  willing  to  sell  such  supplemental  power  and  energy; 

Now,  Therefore,  in  consideration  of  the  mutual  undertakings  herein  contained,  the  parties  hereby 
agree  as  follows: 

1.  Delivery  of  Authority  Power  and  Associated  Energy.  The  Cooperative  shall  arrange  for  the 
delivery  of  the  Authority  power  and  associated  energy  into  the  Company’s  transmission  system  at  the 
New  York-Pcnnsylvania  State  Line.  The  Company  shall  deliver  Authority  power  and  associated  energy 

0  0  *  '  w 

.I..*..  ..i*  4  4  «  .*  #  4,  *• 
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or  points  as 


be  reusomb’.v  recuested  bv  the  Cococrative.  trikiriL"  into  consideration  the  rcsoectivc 


interests  oi  both  the  ContL..'.;.;.'  and  t'.,e  Cooperative ;  provided,  hovvever.  that  if  the  Company  ceems  any 


such  request  to  be  unreasonable,  the  Cooperative  may,  at  its  own  e.xpense,  make  a  connection  to  the  Com¬ 
pany’s  sub-transmission  system  (at  voltages  of  69  KV  or  below)  to  obtain  power  and  energy  for  such 
delivery  point,  provided  that  such  connection  does  not  unduly  impair  the  Company’s  operations  and  the 
planned  development  of  its  system.  Each  new  delivery  point  shall  be  spev.fied  on  an  additional  sheet  of 
Exhibit  A  to  be  attached  hereto  and  made  a  part  hereof.  (All  delivery  points  as  may  from  time  to  time 


appear  in  Exhibit  A  being  hereinafter  collectively  called  the  "Delivery  points”). 

The  amount  of  Authority  power  to  be  delivered  by  the  Company  to  each  of  the  Members,  measured 
at  the  delivery  points  (and  computed  as  the  arithmetic  sum  of  the  indi^•idual  delivery  point  non-coincident 
15-minute  integrated  KW  peaks)  (hereinafter  called  the  "Allotted  Authority  power”)  shall  initially  be: 


Member  K'W 

Adains  Electric  Cooperative,  Inc .  2,534 

Bedford  Rural  Electric  Cooperative,  Inc .  5,378 

Central  Electric  Cooperative,  Inc .  3,516 

Qaverack  Electric  Cooperative,  Inc .  8,429 

Qearfield  Electric  Cooperative,  Inc .  4,602 

Jefferson  Electric  Cooperative,  Inc .  4,757 

New  Enterprise  Rural  Electric  Cooperative,  Inc .  2,275 

Northwestern  Rural  Electric  Cooperative  Association,  Inc. .  13,083 

Somerset  Rural  Electric  Cooperative,  Inc .  6,154 

Southwest  Central  Rural  Electric  Cooperative  Corporation .  11,428 

Sullivan  County  Rural  Electric  Cooperative,  Inc .  2,637 

Tri-County  Rural  Electric  Cooperative,  Inc .  6,981 

Valley  Rural  Electric  Cooperative,  Inc .  8.532 

Warren  Electric  Cooperative,  Inc .  4,344 

Total  .  84,650 
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The  total  amount  of  Allotted  Authority  power  listed  above  is  calculated  by  talJa^  the  total  amount 
of  Authority  power  of  79,394  K^\^  multiplying  by  0.95  (to  allow  for  5%  lo.sses  within  Pennsylvania), 
dividing  the  results  by  0.99  (to  allow  for  tlie  difference  between  a  15-ininute  and  30-minute  demand) 
and  dividing  that  result  by  0.90  (to  allow  for  diversity  between  delivery  points). 

Paragraph  3  of  Appendi.x  A  to  the  contract  between  the  Authority  and  the  Cooperative  apportions 
11,800  KW  (at  Authority’s  Niagara  Switcliyard)  of  electric  power  to  delivery  points  of  Central  Electric 
Cooperative.  Inc.  and  Tri-Coiinty  Rural  Electric  Cooperative.  Inc.  served  by  the  West  Penn  Power 
Company.  In  the  event  that  the  Authority  shall  re-allocate  and  rc-apportion  10,950  KW  of  such  electric 
power  to  delivery  points  of  the  Members  served  by  the  Company,  then,  subject  to  adjustments  as  herein¬ 
after  provided,  the  total  amount  of  Authority  power  under  this  Agreement  shall  be  90,016  KW  and  the 


amount  of  Allotted  Authority  power  of  each  Member  shall  be: 

Member  KW 

Adams  Electric  Cooperative,  Inc . . . .  2,896 

Bedford  Rural  Electric  Cooperative,  Inc . .  6,050 

Central  Electric  Cooperative,  Inc .  4,033 

Claverack  Electric  Cooperative,  Inc .  9,567 

Clearfield  Electric  Cooperative,  Inc. .  5,171 

Jefferson  Electric  Cooperative,  Inc .  5,378 

New  Enterprise  Rural  Electric  Cooperative,  Inc .  2,586 

Northwestern  Rural  Electric  Cooperative  Association,  Inc .  14,841 

Somerset  Rural  Electric  Cooperative,  Inc .  6,981 

Souti'.west  Central  Rural  Electric  Cooperative  Corporation .  12,980 

Sv.l'iva::  County  Rv.r:.]  Electric  Cooperative,  Inc .  2,999 

Tri-County  Rural  Electric  Cooper." ‘ive,  Inc .  7,912 

vaney  jxurai  n-iectnc  cooperauve,  me.  .  9,0/u 

Warren  Electric  Cooperative,  Inc .  4,913 

Total  .  95,977 


In  view  of  tlie  possibility  that  the  amount  of  Authority  power  (i)  may  decrease  in  the  future  because 
of  the  right  of  the  .-\tnhority,  under  paragraph  (c)  of  .Article  II  of  the  contract  between  Authority  and 
the  Cooperative,  to  withdraw  a  portion  of  Authority  power  originally  allotted  to  the  Cooperative 
or  (ii)  may  be  modified  by  increases  or  decreases  in  the  deduction  made  by  Authority  for  losses 
in  transmis.sion  i:i  Nov  York  State,  cvresponding  adjustments  proportionajf  to  such  increases  or  decreases 
siia.l  auiomatically  be  made  in  the  amounts  of  such  power  to  be  delivered  hereunder  to  each  Member 
if  such  increases  or  decreases  occur.  In  the  event  of  such  an  increase  or  decrease  in  .\uthority  power, 

".-Xutliority  pv^wer"  ci'cr  :he  c.nective  date  of  such  an  increase  or  decrease  ska'i  mean  t’ne  Authority  power 
as  so  increased  or  decrea.'cd  by  the  .\uthority;  and  the  “Allotted  Authority  power"  of  each  Member  as  set 
forth  in  the  applicable  tabulation  in  this  Section  shall  be  correspondingly  increased  or  decreased. 

Any  other  modification  or  adjustment  of  -Authority  power  or  of  the  Allotted  Authority  power  of  any 
Member  or  Members  shall  require  the  written  consent  of  the  Company  and  the  Cooperative. 

2.  Sale  of  Power  and  Energy.  The  Company  shall  sell  to  the  Cooperative  and  deliver  to  the 
delivery  points  of  the  Members  all  of  the  elcct'ic  power  and  energy  required  by  the  Members  in  excess 
of  the  amount  of  Authority  power  and  associated  energy  delivered  hereunder  by  the  Company  to  the 
delivery  points  (such  excess  being  hereinafter  called  the  "supplemental  power  and  energy”)  and  the 
Cooperative  shall  buy  the  supplemental  power  and  energy;  provided,  however,  that  in  the  cases  of  Adams  1 

Electric  Cooperative,  Inc.,  Central  Electric  Cooperative,  Inc.  and  Tri-County  Electric  Cooperative,  Inc.  t 

which  arc  purchasing  power  from  additional  suppliers  on  the  effective  date  of  this  Agreement,  this 
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Agrcancnt  shall  not  apply  to  service  to  the  portions  of  such  Mcnibers’  systems  served  by  sucli  other 
suppliers  on  said  date.  The  withdrawal  of  a  Member  from  membership  in  the  Cooperative  shall  not  affect 
the  respective  rights  and  obligations  of  the  Company  and  Cooperative  under  this  Section  and  for  the 
purposes  of  this  Section  the  withdrawal  of  a  Member  shall  not  affect  such  rights  and  obligations  during 
the  life  of  this  Agreement. 

3.  Amoun,  of  Authority  Power  and  Associated  Energy  to  be  Delivered  to  Each  Member  Monthly. 
The  amount  of  power  supplied  to  any  Member  deemed,  to  be  supplied  by  Authority  sliall  be  determined 
by  multiplying  the  Allotted  Authority  power  for  such  Member  by  a  fraction,  the  numerator  of  which 
shall  be  the  sum  of  the  monthly  demands  of  such  Member  for  such  month  (determined  as  the  arithmetic 
sum  of  the  individual  delivery  pwint  non-coincident,  15-mimite  maximum  demands  during  the  month)  and 
tlie  denominator  of  which  shall  be  the  highest  sum  of  the  monthly  demands  of  such  Member  established 
in  either  such  month  or  in  any  of  the  preceding  eleven  months ;  provided,  however,  that  the  delivered 
Authority  power  in  a’lv  month  as  thu;-  determined  shall  not  exceed  the  sum  of  the  monthly  maximum 
15-minute  demands  of  such  Member  in  such  month.  (The  amount  of  power  deemed  to  be  supplied  by 
Authority  as  set  forth  in  the  preceding  .-emence  is  hereinafter  called  the  “delivered  Authority  power”.) 
All  of  the  remainder  of  the  power  delivered  by  the  Company  to  such  Member  in  any  month  shall  be 
deemed  to  be  supplemental  power  (hereinafter  called  “supplemental  power”)  sold  by  the  Company  to 
the  Cooperative  hereunder. 

The  amount  of  energy  delivered  to  a  Member  in  any  month  deemed  to  be  energy  associated  with 
delivered  Authority  power  shall  be  determined  by  multipljdng  the  total  amount  of  energy  delivered  to 
such  Member  by  the  Company  during  such  month  by  a  fraction,  the  numerator  of  which  is  the  amount  of 
delivered  Authority  power  to  such  Member  during  such  month  and  the  denominator  of  which  is  the 
arithmetic  sum  of  the  individual  delivery  point  non-coincident  15-minute  maximum  demands  for  such 
Member  for  such  month,  provided,  that  the  amount  of  energy  deemed  to  be  associated  with  delivered 
Authonty  power  may  oe  moameo  on  occasion  as  provided  m  lixhibit  C  attached  hereto.  All  additional 
energy  delivered  hereunder  during  such  month  to  such  Member  shall  be  deemed  to  be  supplemental  energy 
(herein'i’ter  cnilcd  “rv.tpiementrd  tnercy”  >  sold  by  the  Ccnpr.ny  to  the  Cooperative  hereunder. 

The  delivered  Authority  power  shall  be  deemed  to  be  divided  among  th.c  delivery  points  of  a  Member 
each  month  in  proportion  to  the  ratio  that  the  monthly  maximum  15-minute  demand  at  each  delivery 
point  of  such  Member  in  such  month  bears  to  the  arithmetic  sum  of  the  indiridual  delivery  point 
non-coiucideiit  15-minute  maximum  demands  for  such  Member  in  such  month.  The  cmouin  of  energj' 
associated  with  the  delivered  Authoritj*  power  for  a  Member  each  month  shall  be  deemed  to  be  divided 
among  the  delivery  points  of  the  Member  in  proportion  to  the  ratio  that  the  KWH  of  energy  metered  at 
each  delivery  point  of  such  Member  in  such  month  bears  to  the  sum  of  the  K\'\’H  of  energy’  metered  at  all 
delivery  points  of  such  Member  in  such  month. 

4.  Amount  of  Authority  Power  and  Associated  Energy  to  he  Delivered  by  Authority  into  Contftany's 
System  Monthly.  To  allow  for  diversity  among  the  delivery  points,  the  sum  of  the  delivered  Authority 
power  monthly  to  all  the  Members  shall  be  multiplied  by  0.90  (the  result  being  hereinafter  called  the 
"Company’s  coincident  15-minute  delivery  of  Authority  power”).  The  Company’s  coincident  15-ininute 
delivery  of  Authority  power  shall  be  multiplied  by  0.99  (l^o  allowance  for  the  difference  between  a 
15-minute  peak  and  a  30-minute  pe.ak)  and  tlie  result  divided  by  0.95  (5%  allowance  for  Pennsylvania 
transmission  losses)  to  determine  the  monthly  30-minute  KW  peak  demand  which  the  Cooperative  is 
required  to  have  delivered  by  the  Authority  into  the  Company’s  system  at  the  New  York-Pcnnsylvania 
State  Line. 

The  amount  of  energy  which  the  Cooperative  is  required  to  have  delivered  monthly  by  the  Authority 
into  the  Company’s  system  at  the  New  York-Pennsylvania  State  Line  shall  be  determined  by  dividing 
the  sum  of  the  KW’H  of  energy  delivered  hereunder  deemed  to  be  associated  with  Authority  power  to 
all  of  the  Members  by  0.95  (5%  allowance  for  Pennsylvania  ir.ansniission  lo.sscs).  In  the  event  such 
delivery  of  energy  is  limited  by  the  Authority  as  provided  in  the  contract  between  the  Cooperative  and 
the  Authority,  the  energy  limitation  provision  contained  in  Exhibit  C  shall  apply. 
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5.  New  Delivery  Points — Transfer  of  Loads.  In  the  event  a  new  delivery  point  is  added  or 
other  changes  are  made  which  result  in  the  transfer  of  load  from  one  delivery  point  of  a  Member  to 
another  delivery  point  of  such  Member  within  the  Company’s  service  area  within  any  billing  month, 
appropriate  adjustment  shall  be  made  by  the  Company  in  such  Member's  demands  to  preclude  duplication 
of  the  same  demand. 

6.  Monthly  Rate  for  Delivery  of  Porver.  The  Cooperative  shall  pay  the  Company  for  the  delivery 
hereunder  of  Authority  power  to  the  Members’  delivery  points  at  tlie  monthly  rate  of  97 (J  per  K\V  of 
the  Company’s  coincident  IS-minute  delivery  of  Authority  power. 

7.  Rate  for  Pozoer  ond  Energy  Sold.  The  Cooperative  shall  pay  the  Company  for  all  supple¬ 
mental  power  and  energy  purchased  hereunder  in  accordance  with  the  rates,  charges  and  conditions 
set  forth  in  the  schedule  attached  hereto  as  Exhibit  B  and  made  part  hereof. 

The  power  factor  provision  contained  in  Exhibit  B  hereto  shall  not  affect  the  determination,  under 
Section  3  hereof,  of  tlie  amount  of  power  deemed  to  be  Authority  power  and  the  amount  deemed  to  be 
supplemental  power,  but  shall  be  uiili;;:d  only  for  the  purposes  of  determining  the  billing  demand  for 
supplemental  power  at  each  delivery  point  under  the  provisions  of  Exhibit  B. 

8.  Character  of  Service.  Alternating  current,  60  cycle,  3  phase  at  not  less  than  23,000  volts 
(nominal)  except  at  the  option  of  the  Company,  with  consent  of  the  Cooperative.  Voltages  are  to  be 
maintained  within  the  limits  of  voltage  variation  measured  at  the  Members’  delivery  points  of  plus  or 
minus  lO/i  of  the  nominal  voltage  specified  on  Exhibit  A. 

9.  Connections.  Members,  at  their  e.xpense.  shall  install  and  maintain  fuses,  disconnecting  switches, 
oil  switches,  iratisformers  or  other  apparatus  at  t’.ie  point  o:  connection  of  the  Member’s  lines  to  tlie 
Company’s  lines  which  may  reasonably  be  necessary  to  enable  t’ne  Member  to  receive  and  use  the  power 
and  energy'  delivered  hereunder  and  which  the  Company  specifies  as  necessary  to  protect  its  system; 
orovifled.  however,  that  the  nrotective  enninment  specified  hy  the  Cnmnany  shall  hi«  rnnsictent  xvirh 
that  which  tlie  Company  would  normally  install  on  its  own  system  under  like  circumstances. 

10.  Isolation  of  Any  Grounded  Line.  In  the  event  that  any  Member  shall  construct  lines,  or 
any  portions  thereof,  for  operation  with  one  conductor  grounded,  it  shall  notify  the  Company  in  advance 
of  its  intention  to  do  so.  If  tlie  Company  is  to  supply  power  and  energy  to  such  lines  or  portions  thereof 
from  lines  of  the  same  voltage  which  do  not  have  a  grounded  conductor,  the  Company  may,  at  its  option, 
require  that  an  isolating  transformer  be  supplied,  installed  and  maintained  by  such  Member  for  the 
purpose  of  electrically  isolating  its  grounded  lines  from  the  Company’s  system. 

11.  Non-parallel  O^cra/fon.  *  The  portion  of  any  Member’s  elecffic  system  supplied  through  any 
point  of  delivery  by  Company  siiall  not  be  operated  in  parallel  wiili  any  other  source  of  power  unless 
mutually  agreed  to  previously. 

12.  Notice  of  Planned  Outage.  The  Company  shall,  if  practicable,  give  Cooperative  at  least  14 
days’  written  notice  of  any  scheduled  or  planned  outage  which  would  affect  the  supply  of  electricity 
to  any  Member.  In  case  such  notice  is  not  possible  or  in  case  of  unscheduled  outages.  Company  shall 
give  Cooperative  as  much  notice  as  circumstances  shall  permit. 

13.  Meter  Readings  and  Payment  of  Bills.  The  Company  shall  read  meters  monthly,  and  meter 
readings  of  the  amounts  of  power  and  energy  delivered  to  Members  from  all  sources  at  each  of  their 
designated  delivery  points  for  billing  periods  of  approximately  30  days  ending  between  the  20th  of 
each  month  and  the  20th  of  the  month  preceding  (or  the  nearest  working  day  thereto  in  each  case) 
shall  be  provided  to  the  Authority  and  th.e  Cooperative  not  later  than  the  28th  of  the  month.  At  the 
Company's  election,  metering  may  be  at  the  Company’s  delivery  voltage  or  on  the  low  voltage  side  of 
the  Member’s  transformer  banks.  Where  the  Company  meters  on  the  low  voltage  side,  the  Company  may 
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utilize  transformer  loss  compensators  at  the  r;cler:ug  point  to  determine  the  actual  demand,  cnergj' 
and  reactive  supply  at  the  delivery  point ;  and  if  no  transformer  loss  compensator  is  used  at  the  metering 
point,  the  meter  registration  shall  be  adjusted  to  compensate  for  transformer  losses.  On  request  of  the 
Cooperative,  the  Company  shall  furnish  data  supporting  the  compensator  settings  for  the  purpose  of 
checking  such  settings. 

All  services  furnished  by  the  Company  hereunder  shall  be  paid  for  at  the  office  of  the  Company 
in  John.stown,  Pennsylvania,  monthly  within  fifteen  (15)  days  after  the  bill  therefor  is  mailed  to  the 
Cooperative.  If  the  Cooperative  shall  fail  to  pay  any  such  bill  within  such  fifteen-day  period,  the  Company 
may  discontinue  supplying  services  hereunder  upon  fifteen  (15)  daj's’  written  notice  to  the  Cooperative 
of  its  intention  so  to  do.  Whether  or  not  the  Company  shall  have  di.scontinued  supplying  services 
hereunder,  if  the  Cooperative  shall  fail  to  pay  any  bill  submitted  by  the  Company  within  thirty  (30) 
day.s  after  such  bill  is  mailed  to  the  Cooperative,  a  delayed  payment  charge  of  five  per  cent  (S^c)  of 
the  bill  shall  be  due  and  payable. 


14.  Meter  Testing  and  BiUing  Adjusttvent.  The  Company  shall  test  and  calibrate  meters  by 
comparison  with  accurate  standards  at  intervals  not  to  exceed  twenty-four  (^24)  months.  The  Company 
shall  also  make  special  meter  tests  at  any  time  at  the  Cooperative’s  request.  The  cost  of  all  tests  shall 
be  borne  by  the  Companj" ;  provided,  however,  that  if  any  special  tneter  test  made  at  the  Cooperative’s 
request  shall  disclose  that  the  meters  are  recording  accurately,  the  Cooperative  shall  reimburse  the 
Company  for  the  cost  of  such  test.  Meters  registering  not  more  than  two  per  cent  (29c)  above  or 
below  normal  shall  be  deemed  to  be  accurate.  The  readings  of  any  meter  which  shall  have  been  disclosed 
by’  test  to  be  inaccurate  shall  be  corrected  for  the  ninety  (90)  days  previous  to  such  test  in  accordance 
with  the  percentage  of  inaccuracy  found  by  such  test.  If  any  meter  shall  fail  to  register  for  any  period 
the  Cooperative  and  the  Company  shall  agree  as  to  the  amount  of  energy  furnished  during  such  period 
and  the  Company  shall  render  a  bill  therefor. 


ia.  Aoltec  oj  Meter  Kcacling  or  Test.  'J'he  Company  shall  notify,  by  telephone  or  in  writing,  the 
Cooperative  or  ilic  }.Iem'.;cr  artocted  of  tl'.c  time  of  any  in.c’.cr  tv.-t  so  that  the  Cooperative's  or  Mentber’s 
representative  may  be  prei-n:  at  such  test,  'fi.e  Contpany,  at  tlte  rc  o:  tiie  Cooper 


iitrntsn 


the  Cooperative  with  a  schedule  of  the  meter  reading  dates  so  that  the  Cooperative’s  representative  may 
be  present  for  the  monthly  meter  readings  if  desired. 


16.  Right  of  Access.  Duly  authorized  representatives  of  either  party  hereto  shall  be  permitted 
to  enter  the  premises  of  the  otlier  party  hereto  at  all  reasonable  times  in  order  to  carry  out  the  provisions 
hereof.  For  the  purposes  of  this  Section,  the  premises  of  the  Cooperative  shall  be  deemed  to  include  the 
premises  of  the  Members. 

17.  Continuity  of  Scrincc.  The  Company  shall  use  reasonable  diligence  to  maintain  uninterrupted 
service  in  (i)  its  transmission  of  Auihoriiy  power  and  (ii)  delivery  of  supplemental  power  and  energy 
hereunder,  but  shall  not  be  liable  for  damages  due  to  variations  or  cessations  in  such  transmission  or 
supply.  The  Company  may  .at  any  time  that  it  deems  necessary',  suspend  the  supply  of  electrical  energy 
to  any  Member  for  the  purpose  of  making  requisite  repairs,  changes  or  improvements  on  any  part  of 
its  system.  Circumstances  permitting,  it  will  give  reasonable  notice  of  any  contemplated  suspension. 
If  the  Company  should  be  prevented  from  delivering,  or  a  Member  from  receiving,  all  or  any  portion 
of  the  electrical  energy  contracted  for  due  to  accident,  strike,  riot,  war,  fire,  explosion,  storms,  lightning, 
Order  of  Court,  Act  of  G.od,  failure  to  secure  the  necessary  right.s  of  way,  delay  in  the  delivery  of 
necessary  equipment  or  material,  or  inherent  char.'icicrisiics  peculiar  to  a  particular  industry,  thus 
resulting  in  a  complete  cessation  oi  a  Meniher’s  operations  (or  dekiy  in  commencing  operations),  the 
Company  shall  not  be  obligated  to  supply,  nor  the  Member  to  receive,  electrical  energy  while  such 
cause  exists.  An  adju.stmenl  of  billing  in  the  Member’s  favor  may  be  made  under  such  circumstances. 
The  Company  shall  not  refuse  to  .sup;;!y,  nor  a  Member  to  receive,  electrical  cnerv’y  as  soon  as  the 
cause  of  the  interruptiou  is  removed  and  each  siiali  be  prompt  and  diligent  in  remo\  ing  and  overcoming 
such  cause.  With  respect  to  tlie  portion  of  tl)c  load  of  the  Coojrcraiive  or  its  Members  which  is  to  be 
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se»‘v«fl  with  Authority  power,  the  Componv's  obligatioti  is  limited  to  furnishing  transmission  and  the 
Company  docs  not  undertake  under  this  Agreement  to  provide  standby  capacity  and  energy  to  the 
Cooperative  or  its  Members  to  meet  any  of  their  requirements  wiiicli  may  arise  by  reason  of  the 
Auihoriiy’s  failure  or  inability  for  any  reason  whatsoever  lo  deliver  all  or  any  part  of  the  Authority 
power  into  the  Company’s  transmission  system  at  the  Xew  York-Pennsylvania  State  Line. 

18.  Intcrccnncctcd  Operations.  The  parties  recognize  that  the  electric  power  facilities  of  the 
Authority  and  of  the  Company  arc  normally  operated  as  a  part  of  a  major  interconnected  an<l  coordinated 
system  and  that  disturbances  origintiting  in  one  area  can  affect  operations  which  are  geographically 
remote.  The  Cooperative,  its  Members  and  the  Company  shall  use  their  best  efforts  to  avoid  interfering 
with  such  interconnected  and  parallel  operations. 

19.  Delivery  Schedules,  (a)  The  Cooperative  shall  arrange  for  inclusion  in  its  above-mentioned 
contract  with  the  Authority  of  provisions  which  provide  in  substance  that : 

(i)  The  Authority  shall  agree  with  the  Company  upon  schedules  for  the  delivery  of  Authority 
.  power  and  associated  energy  in  each  billing  period  that  will  equal  as  nearly  as  may  be  the  amounts 

of  Authority  power  and  associated  energy  which  Authority  shall  be  obligated  under  its  contract  with 
the  Cooperative  to  deliver  in  that  billing  period  and  shall  establish  hourly  schedules  which  will 
apportion  the  Auihority  power  and  associated  energy  between  hours  of  the  month  so  as  to  parallel 
as  nearly  as  practicable  the  hourly  pattern  of  power  requirements  of  the  Members  at  the  delivery 
points;  and 

(ii)  Amounts  by  which  .■Authority  power  and  associated  energy  supplied  by  Authority  exceed 
or  are  less  than  Authority  obligation  under  its  contract  with  the  Cooperative  for  any  billing  period 
shall  be  adjusted  by  compensating  increases  or  decreases  in  deliveries  to  the  Co.mpany  in  subsequent 
months. 


Th#*  C.snrw*r:itive  aiithnriz^c  Pomnanv  tn  aerrf»#»  nn  of  r'ooo^rattve  anH  ffc 

Members,  witli  the  Authority  upon  the  schedules  described  above  in  this  Section  19. 

20.  Use  by  Cooperative  and  Members.  All  transmission  service  and  supplemental  power  and 
energy  supplied  by  the  Company  under  this  Agreement  shall  only  be  for  the  use  of  the  Cooperative,  its 
Members  and  the  ultimate  customers  of  such  Members,  and,  except  for  borderline  customers,  neither  the 
Cooperative  nor  any  Member  thereof  sh.all  make  any  part  of  the  Autliority  power  or  supplemental  power 
and  energy  available  to  any  other  utility  system  (of  any  kind  or  description)  for  resale. 

21.  Liability  of  Members.  The  Cooperative  represents  that  it  ha*  been  authorized  to  execute  this 
.-gree.meut  on  behalf  of  etch  of  t!:e  Members  named  in  Secrion  1  hereof,  and  the  Cooperative  ag.'ees  that 
Jt  w’ii  not  consent  to  any  termination  of  such  authority  prior  to  the  expiration  of  the  term  of  this 
Agreement  as  provided  in  Section  23  iitreof.  in  li'.e  f.ciit  that  the  Cooperative  shall  not  itave  duly  and 
promptly  fulfilled  its  obligations  and  undertakings  .as  set  forth  in  tlnis  .Agreement,  each  Member  shall  be 
(i)  individually  liable  to  the  Company  for  the  performance  of  its  obligations,  and  undertakings  as  a 
Member  as  specified  in  this  Agreement  and  (ii)  severally  liable  to  the  Company  for  the  obligations  and 
undertakings  of  the  Cooperative  under  this  Agreement  with  respect  to  the  service  furnished  to  such 
Member  and  any  and  all  other  oblig.itions  of  the  Cooperative  under  this  .Agreement  applicable  to  the 
system  of  such  Member  and  the  territory  in  which  such  Member  operates.  The  several  liability  of  a 
Member  to  the  Company  as  specified  in  this  Section  shall  continue  throughout  the  life  of  this  Agreement, 
notwithstanding  the  withdrawal  by  it  from  membership  in  the  Cooperative. 

22.  Notices.  The  Cooperative  shall  arrange  for  prompt  delivery  to  tlie  Company  of  copies  of  all 
notices  with  respect  to  installments,  withdrawals,  increases,  decreases  or  other  adjustments  of  Authority 

power. 
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23.  Term.  This  Agreement  shall  become  effective  only  upon,  the  happening  of  the  last  to  occur 
of  the  following  events:  (i)  approval  in  writing  of  the  Administrator  of  the  Rural  Electrification 
Administration;  (ii)  compliance  with  any  applicable  requirements  (including  the  expiration  of  any 
requisite  period  after  filing)  as  to  approval  or  filing  of  any  regulatory  agencies  winch  have  jurisdiction 
with  respect  to  the  subject  matter  of  this  Agreement;  and  (iii)  the  date  on  which  the  Authority  first 
makes  power  and  energj'  available  to  tire  Company  under  the  provisions  of  the  above-mentioned  contract 
between  the  Authorit}  and  the  Coopcr;itive  for  the  delivery  of  Authority  power ;  and  this  Agreement 
shall  remain  in  effect  for  a  period  of  five  (5)  years  from  the  effeclix'e  date  hereof  and  thereafter  until 
terminated  by  either  party  giving  to  the  otlrer  not  less  than  thirty  months’  written  notice  of  its  intention 
to  terminate,  which  notice  may  be  gi\'en  either  prior  or  subsequent  to  the  expiration  of  the  initial  five-year 
j>eriod.  Without  limiting  in  any  respect  tiie  rights  or  powers  of  either  the  Company  or  the  Cooperative 
to  terminate  this  Agreement  upon  the  giving  of  due  notice  as  specified  in  tlie  preceding  sentence,  the 
parties  mutually  recognize  that  cadi  of  them  has  the  right  and  power  to  terminate  this  .\greement  upon 
such  dn;:  notice  i:  thev  arc  utiabie  t  •  c.rree  on  the  rates  to  be  cl.rirgcd  by  the  Coinpanv  after  the  initial 
five  (5)  year  period  for  the  Company's  delivery  of  Authority  power  and/or  the  Company’s  supply  oi 
supplemental  power  a:ia  tnergvn  'I'ius  .Agreement  siiall  be  binding  upon  the  Company  and  tire  Cooper.ative, 
their  successors  and  assigns. 

Executed  the  day  and  j'car  first  above  mentioned. 

Pennsylvania  Electric  Company 
Company 

By  Louis  H.  Roddis,  Jr. 

President 


R.  F.  Pkvner 

Secretary 


Allegheny  Electric  Cooperative,  Inc. 
Cooperative 

By  W.  J.  McDanel 
President 


Attest  ; 


Roscoe  M.  Kemp 
Secretary 
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PEMMSTIVANIA  CLCCTRiC  COM^AKV 
KATE  schedule  fPC  NO  4A 


EIHIIIT  A 
OCLtVEAY  POINTS 


SEYENTK  KEVISION 
SUPEftSEOINO  SIXTH  PEYtSIOM 


Lcot  tpn _  Otilvirj  Voit«c* 


Hafie  of  Oe  t  i  v« r  V 

Ro  ini 

Tovnsh ip 

£oun  ijr 

(Volts  ) 

FOP  AOIMS  EtrCTBIC  i 

COOPERATIVE  INC. : 

PinoiA 

Sout  haapt  on 

Frank  1 1  n 

23.000 

McC  r  ea 

Leva r  Mifflin 

CuPbe r  land 

23.000 

FOP  PEOrORO  RURAL  ELECTRIC  COORERATIVC. 

INC  : 

8tO 1  O'  £ 

' 

Bedford 

Bad  1 0  r d 

23.000 

V .  St  Clair 

Badtord 

23.000 

Point 

Napier 

ladlord 

23 . COO 

Evtret  t 

V.  Providence 

Badf ord 

23, OCO 

Snake  Spring  Yalley 

Snakf  Spr ing 

Bedford 

23.000 

Burning  Bush 

Bed! ord 

Bed! ord 

23.000 

(C) 

FOR  CENTRAL  ELECTRIC  COOPERATIVE.  INC  : 

Rock  land 

Rockland 

Venango 

34.500 

to  1  f  A  Corner 

Vash ingt  on 

Clarion 

34.SOO 

Cos  1  Hti 1 

Pino  Grovo 

Venar\go 

34.500 

Sia  1  f 

Groan 

Forasi 

94.500 

»»»r»r 

Beaver 

Clarion 

94.500 

FOR  CLAVERACR  ELECTRIC  COOPERATIVE.  INC. 

Frank (tn  Fotrs 

f  ( ank  i  i  t> 

SuSQuehanna 

94.500 

L  1  ichf  ie  Id 

Litchlield 

Bradf  ord 

34.500 

Tooanda 

Tovanoa 

Bradford 

34,500 

M 1  dd  1  e  t  oen 

Midd le 1 ovn 

Susquehanna 

94.500 

Evergreen 

A  Ibany 

Bradford 

34.500 

Line  Hill 

Vya  lus  tng 

Bradford 

34  .  500 

Ho  I  lenbeck 

Vi laot 

Bradford 

94.500 

Vest  Leroy 

Leroy 

Bradford 

34.500 

Brooklyn 

Brooklyn 

Susquehanna 

94.500 

Ous 1 0  rhou I 

Tunkhennock 

Vyoming 

34.500 

Ncshoppen 

Auburn 

Susquahanna 

34.500 

(C) 

S  t e 1 nbach  Corners 

lackson 

SutqLehanr>a 

34,500 

Hop  Botloa 

Lenox 

Susquahanna 

34. 5C0 

(C) 

South  Hontrose 

0 iaock 

Susquehanna 

34,500 

(C) 

FOR  UNITED  ELECTRIC 

COOPERATIVE.  INC.: 

Pike 

Pike 

C  loar  t i e Id 

34,500 

Co»<«n 

tethtn 

Clearfield 

34.500 

five  Point 

Cftttt 

Claar  1  ia Id 

34.500 

Or  ahaei 

Stihaii 

C laa  r  f ia  Id 

34.500 

Oak  Hill 

Ktrthius 

C  leai 1 ia  Id 

34.500 

{ ( 

Rnox 

C  laar  f 1  a  Id 

34.500 

Henderson 

Nanderton 

Ilf  ferson 

34.500 

Ok  iknoni 

tandy 

Claar  1 1  a  Id 

34.500 

NcOee 

ROM 

C I ta r I  laid 

34.500 

Rod  Mi  1 1 

Vashington 

i ef  f  t  r  son 

34.500 

Leeper 

Faralngton 

Clarion 

94.500 

Grange 

Per  ter 

Jaf  ferson 

94,500 

(C) 

Coni f  e  r 

•aavar 

J e f  t • rson 

94.500 

Fe  rnendago 

If  1  1 

io  f  f e  rson 

94.500 

Hove 

Cldtad 

Jtf  ferson 

34.500 

va  rsav 

Vartav 

Jal laiaon 

94.500 

trockkky 

Snyda  r 

Jof  ftrson 

7.200 

Siff  1 

% 

Eidfod  ^ 

Jot  ferson 

94. 500 

FOR  NEW  ENTERPRISE 

rural  ELECTRIC  COOPERATIVE.  INC. 

Sail  1 1 lo 

C  1  ay 

Hun  1 1 ngdon 

23.000 

Vt  t e  r  s i de 

South  Woodbury 

Bedford 

12.000 

E i Che  I  be  r  ge  r  t  own 

Hopf ve 1 1 

Bedf  ord 

23.000 

FOR  NORTHVESTERN  RURAL  ELECTRIC  COOPERATIVE  ASSOCIATION.  INC.: 

Ot  1  Creek 

Roao 

Crawford 

34.500 

(C) 

Elgin 

Elgin  (Boro) 

Erit 

34.500 

Crane  Road 

Vash i ngi on 

Er  ie 

34.500 

Gerteva 

Un  1  on 

Crevf  ord 

94.500 

(C) 

Saage  r i ovn 

Nay f  ie 1 d 

Cravf  ord 

34.500 

Tatplev i 1 le 

Richmond 

Crawford 

34,500 

P 1  u«  Tovnsh 1 p 

P  lua 

Venango 

34.500 

Mt  Nope 

Rando 1 ph 

Crawford 

34.500 

Taaa  rack 

Cast  Mead 

Crawford 

34 . 500 

Shade  1  and 

Spr ing 

Crawford 

34.500 

0  1  Cksonburg 

Suaaerhi i i 

Crawford 

34.500 

Vernon 

Vernon 

Crawl ord 

34.500 

FOR  SOMERSET  RURAL 

ELECTRIC  COOPERATIVE 

,  INC  : 

Hays  Mills 

Brothers  Va 1  lay 

Some  r  so  t 

23. OCO 

Vh  1 1  e  Horse 

Stoneycreak 

Semorsot 

23. COO 

Shade  Tc*rship 

tliada 

Soma  rso i 

23.CC0 

Ml  [lord  Tcvnsh i p  or 

Bando 

Ml  ttOfd 

Somorsot 

23.000 

List  onhj  r  g 

Addison 

Some  r  se  t 

23.000 

G  lessne  r 

lonnor 

Some  rso  t 

23.000 

Trent 

Middiocreek 

Some  r  St  t 

23. COO 

Mason  «  Oiton 

additon 

iomerset 

23, 000 

i«ik 

Lincoln 

Some  r  se  t 

29.000 

Mark lelon 

Upper  Turkaytoot 

Seme  r  se  t 

29.000 

Ralph! on 

lonnv  r 

Seme  t  so  t 

29.000 

Indian  '.aka 

Slenaycraak 

Some  rso 1 

23.000 

(t) 

EXHIBIT  B-I4g 


AD*A079  676  CORPS  OF  tNOlNCCRS  OUFFALO  M  Y  SUFFALb  OtSTRICt 

CNVIRONRCNTAU  STaTE^EvT*  lake  city  STATION*  UNIT  ONe.(U) 
SCF  73  F  6  LEUCHNCR 

UNCLASSIFIED 


P/%  %/% 


NL 


eXHIBlT  A~(COAl  inuttf ) 
OtLtVERY  POINTS 


1^0 


Nafie  of  Oeliverv  Point 

_ ion _ 

Tovnshio  County 

Delivery  Voltege 
(Volts) 

FOR  SOUTHWCST  CfNTRAL  RURAi  TLCCTRIC  COOPCRATtVI 

^^RPORATIpN 

Pa  1 kvood 

AtiiSI  fOttg 

ind  i  ana 

73.000  (CJ 

6t  r  t  le 

Richland 

Cambr i* 

33.000 

Suneiefhi  1 1 

SuMtihi  1 1 

Cambr i a 

33.000 

Fa  i  rv  it« 

lacksoA 

Cambr ia 

33.000 

Chei ryhi  1 1 

Cher  ryhi  1 1 

Indiana 

33.000 

Renvood 

Chei r yh  i  1 1 

Indiana 

33.000  (C) 

Locust 

Canoe 

Indiana 

33.000 

fash ington 

Wash  ifigi  err 

Indiana 

34.S00 

L i ve  r note 

Black  1  ick 

lndiai>a 

33.000  (C) 

Shadovood 

Whi  la 

Indians 

33.000 

Caspbe i 1 

Brush  Vaflay 

Indiana 

33.  000 

Cookpor  t 

Crean 

Indiana 

34.500 

S t .  Augus  t i ne 

Claarf  ield 

Cenbi  ia 

46.000 

Suntat 

i .  Carral I 

Canbr la 

t3.500 

Reese 

Ceailii  It 

Cambria 

46.000 

Re  Isano 

Blacki  ick 

Cambr i a 

46.000 

Oeorgevi 1 le 

South  Mahoning 

Indians 

33.000  (C) 

Brovns  Crossing 

Coneeiaugh 

Indiana 

t3.500 

Sai thper  t 

Banks 

Indiana 

34.500 

Aeisbrjr 

Ca 1 1 i t2  in 

Cambr la 

t3.500 

FOR  SULLIVAN  COUNTY  RURAL 

CLtCTRIC  CQOPFRATIVC, 

INC. : 

Plunketts  Creak 

Lycoming 

34.500  (C) 

Estc 1  la  ano  Hi  1 ls£ro«a 

t  Ikland 

Su  1 1  i  van 

34 . SOO 

Lapof tc 

Lapoite 

Su  1 1  ivan 

34.500 

rO«  T»l-COUHTY  (IUB41  tLfCTaiC  COOPflUTIVE.  INC,; 
Su  1 1 1  van 

Su 1 1 i van 

Tioga 

34,500 

Westfield 

westf  laid 

Tioga 

34.600 

Liberty 

Lihaity 

Tioga 

34.500  (C) 

Ne  Ison 

Lawrence 

T 1  oga 

34.500 

Ha  r  r i son  Valley 

Harrison 

Reliei 

34,500 

Cotumbi*  Cross  Roads 

Coluttbia 

Oiadloid 

34.500 

Lyots  Comets 

Snltht ield 

Bradford 

34.500  (C) 

Jackson  Centei 

Jackson 

TIega 

34.500 

Gcnesseo 

Cencssee 

Rotter 

13.500 

Ca It  ton 

RIke 

Rotter 

34.500 

Mor  r  i s 

Mot  1  it 

Tioga 

34.500 

Mi  Ian 

{•ithlietd 

Iredtord 

34,500 

FOR  yUlLET  RURtl  ELECTRIC 
Fiankstoon 

COORERLTIVE.  INC.: 

f rankstovn 

Blair 

46.000 

long  or  Puz2  letovrt 

f reedoa 

Biair 

33.000  (0) 

Oie  Hill 

Toy  ter 

Blair 

23.000 

Will  iaiisbuf  g 

Catharine 

Blair 

46.000 

Little  ya 1  ley 

Todd 

Hunt ingdon 

33.000  (C) 

Sinking  Va 1  ley 

Tyiene 

Blair 

46, 000 

Shad*  va 1  ley 

Oub  1  in 

Hunt Ingdon 

33.000 

Canter  Union 

One ide 

Hunt  ingdon 

46.000  (C) 

Neffs  Mi  1  Is 

Renee 

Muni ingdon 

46,000 

Piney  Ridge 

Welker 

Hunt ingdon 

46.000 

Three  Spi ings 

Cionwel 1 

Hunt ingdon 

33.000 

Nar; isonvi  1  le 

Springt ield 

Hunt  ingiJcri 

33. 000  EG) 

Cassv  i  1  le 

Cass 

Hunt ingdon 

33.000  (CJ 

Atkinsons  Mi  1  Is 

Weyne 

Mi  M  1  in 

46.000 

Reeds  Cap 

Tuscatora 

Juniata 

33. 000 

Mela  1 

Metal 

Frank  1  in 

33.000 

Carson  Valley 

A 1 legheny 

Blair 

46.000 

FOR  R4RREN  ELECTRIC  COORERL T 1 VE  INC  ; 

Akc  1  ey 

Pine  Crave 

latten 

12,000 

Broken  Strew 

Wsrren 

34.500 

Pittsfield 

Ritlsl  ield 

Wa  r  ren 

34,500 

Nenlocfc 

T  r iuftph 

Warren 

34,500  (C) 

Spr ing  Creek 

Spi Ingcretk 

Re r ten 

34,500 

Whig  Hilt 

Rings  ley 

Forest 

34.500 

Frotl 

Jenkt 

Forest 

13.000  (C) 

Tidioute 

Limestone 

Ratten 

13.000  (C) 

P  letsan 1 V i 1 le 

Oi icreek 

Venango 

13.000  (C) 

Pine  Valley 

Columbus 

Wei ren 

13,000 

7 1  h  Rev  I s i on 
$epl«ff>&ef  71.  1971 


(C)  -  Chong* 
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EXHIBIT  B 


SUPPLEMENTAL  POWER  AND  ENERGY 

Net  Rate  for  Service  at  Each  Delivery  Point  (Per  Month) : 

First  50  hours’  use  of  billing  demand  at  $.02122  per  kwh 

Next  150  hours’  use  of  billing  demand  at  .00S22  per  kwh 

Excess  of  200  hours’  use  of  billing  demand  at  .00672  per  kwh 


Tax  Provisions: 

In  addition  to  the  rate.s  and  charges  slated  above,  there  shall  be  added  a  pro  rata  share  of  any 
iiicre.-:!-  i;-.  -i.c  rale  ct  receipts  isic-s  ux.  ad  v.-’.’orc:'n  tax  or  a:ty  other  tax  imposed  upon  the 

facilitie.s  of  the  Company  used  in  sening  the  Cooperative,  or  measured  in  part  or  in  whole  by  the  sales 
of  the  Company  to  the  Cooperative  or  the  receipts  by  the  Company  from  the  Cooperative. 

Minimum  Charge: 

Except  as  to  delivery  points  eliminated  by  written  agreement  between  the  Company  and  the  Coop¬ 
erative,  the  minimum  monthly  charge  for  supplemental  power  and  energy  for  each  delivery  point  shall 
be  at  the  rate  of  $1.75  per  kilowatt  of  the  maximum  billing  demand  for  supplemental  power  established 
during  the  preceding  twelve  months  including  the  current  month. 

Power  Factor  Provision  and  Billing  Demand: 

if  me  ratio  ot  kilowatts  to  Kiiovoit-amperes  recordea  at  the  time  ot  me  mommy  maximum  htteen- 
minute  integrated  demand  at  a  particular  delivery  point  indicates  that  the  power  factor  differs  from  S5^, 
the  monthly  billing  de:nand  tor  supplemental  power  for  such  delivery  point  shall  be  determined  by 

(a)  multiplying  (i)  the  portion  of  such  monthly  recorded  maximum  f.ftcen-minute  integrated 
demand  which  is  supplemental  power  by  (it)  0.85  and 

(b)  dividing  the  result  by  the  power  factor  indicated  at  the  time  of  said  monthly  recorded 
maximum  fifteen-minute  integrated  demand. 
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EXHIBIT  8-Ui 


EXinBlT  c 


ENERGY  LIMITATION  PROMSION 

There  is  inchided  in  the  contract  between  the  Cooperative  and  the  Authority  a  load  factor  limitation 
provision  wherel  v  the  delivery  of  energy  by  the  Authority  may  be  limited  by  the  Authoritj’,  such 
limitation  to  be  c(7ecie<l  at  the  option  of  the  Company  either  (i)  only  at  times  when  the  total  combined 
load  of  the  Cooperative’s  Members  is  expected  to  be  less  than  eiglity  per  cent  of  the  Cooperative’s 
monthly  peak  or  (ii)  only  at  times  when  the  power  requirements  of  the  Company  to  serve  its  own 
firm  loads  are  expected  to  be  less  tlian  eighty  per  cent  of  its  monthly  peak.  In  the  event  of  such 
limitation,  the  Company  shall  supply  deficiency  energy  and  such  energy  will  then  be  a  part  of  the 
supplemental  energ>-  and  billed  by  the  Company  to  the  Cooperative  on  the  supplemental  energy  rate 
contained  in  Ex’nibit  B. 

M'ithin  60  days  after  the  conclusion  of  each  calendar  year  the  Cooperative  shall  submit  to  the 
Company  the  •.oral  rchuc-.ion.  if  any,  in  energy  deliveries  for  the  Conjicrative  which  has  resulted  :ro:n 
application  of  the  energv-  limitation  factor  during  such  calendar  year  and  which  quantity  or  amount, 
Authoritv-,  if  it  finds  feasible,  may  replace.  This  deficiency  of  energy,  if  any,  shall  be  apportioned  among 
the  months  of  the  year  as  to  which  such  deficiency  is  computed  in  proportion  to  the  reductions  in  energy 
availability  resulting  fro.m  the  application  of  the  load  factor  limitation  provision. 

Upon  request  of  the  Cooperative  and  to  the  extent  that,  at  times  mutually  agreeable  *o  the  Authority 
and  the  Company,  the  Authority  makes  cnerg)-  available  to  replace  all  or  part  of  the  energy  deficiency 
apportioned  to  any  month  within  24  months  after  tlie  close  of  that  month  but  not  later  than  the  termi¬ 
nation  date  of  the  contract  of  which  this  Exhibit  is  a  part,  the  Company  shall  receive  such  replacement 
energy  (in  addition  to  the  energy  made  available  under  other  provisions  of  this  contract)  and  the 
suoolemental  enerev  suoolied  under  the  contract  .shall  be  rorresnonHingiy  reduced 

Any  dccre.'.se  in  deliveries  of  energy,-  by  die  Aiithoiiiy  or  receipt  of  repiaccir.eiit  energy  in  accordance 
with  the  foregoing  prcvi.iions  siiai!  ’oe  proportioned  among  d.c  Ccopcracive  s  oieniijors  in  proportion 
to  the  respective  amounts  of  energy  made  available  by  Authority  tor  each  prior  to  such  sajostnient. 
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AKi2:D:-2:iT 


TO 


VHEELII.'G  AJJD  SUPPI^'-SMTAL  POVoH  AGRED-CENT 


Betveen 


PDuISYLVA-N'IA  ZLZCTRIC  CCI^PAiry 


ana 


ALL£GHi:.-y  electh: 


ri’.'z,  INC. 


Made  as  of  July  22 ,  1965 


To  reflect  the  Wheeling  of  the  full  PASNY  allotment 
on  a  year-round  basis. 


I 
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AMENDMENT  TO  vrrzriiMC-  .-.TrD  sypPir-tTriTAL  ?c>.T?  A~?.rr:-z:rr 

AI-EIiDNZr.T,  dated  as  of  SEP  1  ^  .  to  VKEELiriG  AIID  SLVPLE'iEirrAL 

POV'ER  AGRZZ.‘Z.\'T  (hereinafter  called  the  "Asreesent" ) ,  nade  es  of  July  22,  1965. 
between  Pennsylvania  Electric  Ccspany  (hereinafter  called  the  "Company"), 
a  corporation  organioed  and  existing  under  the  lavs -of  the  Commonwealth  of 
Pennsylvania,  end  Allegheny  Electric  Cooperative,  Inc.,  (hereinafter  called 
the  "Cooperative" ' ,  a  cooperative  corporation  organized  end  existing  iinder  the 
lavs  of  the  Commonwealth  of  Pennsylvania. 

VHEPZAJS,  the  Cooperative  intends  to  enter  into  a  nev  contract  with 
the  Power  Authority  of  the  State  of  New  York  (hereinafter  called  the  "Authority"), 
xuider  which  the  Authority  is  to  deliver  firm  power  end  associated  energy  up  to 
the  contract  'iet*i!;d  th^r^in  'tecified  (nsmely,  100,000  mt  the  .Authority *o 
Klagara  Switchyard,  which  said  contract  specifies  shall  be  deemed  to  be  97,CCC  :T>,‘ 
at  the  New  York-Pennsylvar.ia  State  Line  unless  end  until  the  factor  for  losses 
in  transmission  in  New  York  is  modified);  end 

VHEPZAS,  the  Cooperative  desires  to  have  such  power  delivered  by  the 
Company  and  other  utility  companies  to  the  points  of  delivery  of  the  Cooperative 
(as  defined  in  the  Agreement),  end  Company  is  willing  to  deliver  90.016  KW  of 
such  power  (hereinafter  called  "Authority  power”). 

NOW,  THEFDPOnE,  in  consideration  of  the  mutual  undertakings  herein 
contained,  the  parties  hereby  agree  as  follows: 

1.  Section  1  of  the  Agreement  is  amended  to  read  as  follows: 

"1.  Delivery  cf  Authority  Power  and  Associated  Enerr-/. 
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(a)  The  Cooperative  shall  arrar.ge  for  the  delivery  of  the 
Authority  pover  and  associated  energy  into  the  Ccnpany's 
transmission  system  at  the  Kev  York-?ennsylvania  State 

Line.  The  Company  shall  deliver  Authority  power  and  associated 
energj'  from  the  New  York-Pennsylvania  State  Line  to  the  delivery 
points  of  the  Cooperative  at  the  .voltages  designated  in 
Exhibit  A  attached  hereto  and  made  a  paht  hereof,  and  to 
such  additional  delivery  point  or  points  as  may  be  reasonably 
requested  by  the  Cooperative,  tahing  into  consideration  the 
respective  interests  of  both  the  Company  and  the  Cooperative; 
provided,  however,  that,  if  the  Company  deems  any  such  request 
to  be  unreasonable,  the  Cooperative  may,  at  its  own  expense, 
make  a  connection  to  the  Companv's  sub-transmission  svstem 
(at  voltages  of  69  or  below)  to  obtain  power  and  energy 
for  such  delivery  point,  provided  that  such  connection  d.ces 
not  unduly  impair  the  Company’s  operations  and  the  planned 
development  of  its  system.  Each  ^^w  delivery  point  shall 
be  specified  on  an  additional  sheet  of  Exhibit  A  to  be 
attached  hereto  and  made  a  part  hereof..  (All  delivery  points 
as  may  from  time  to  time  appear  in  Exhibit  A  &re  hereinafter 
collectively  called  the  ' Delivery  points ’. ) 

(b)  The  amount  of  Authority  power  to  be  delivered  each  month  by 
the  Company  to  the  Cooperative,  measured  at  the  Delivery 
points  (and  computed  as  the  arithmetic  sun  of  the  individual 
delivery  point  non-coincident  15-minute  integrated  iC#?  pcar;s) 


EXHIBIT  8-U 
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(hereir.after  called  the  'Allotted  Authority  power’)  shall 
be  95,977  KW.  The  total  aaount  of  Allotted  Authority  power 
set  forth  above  is  calculated  by  taking  the  total  aaount  of 
Authority  power  of  9C,0l6  cultiplying  by  0.95  (to 

allow  for  losses  within  Pennsylvania),  dividing  the 
result  by  0.99  (to  allow  for  the  difference  between  a 
15-ninute  and  30-air.ute  deaand),  and  dividing  that  result 
by  0.90  (to  allow  for  diversity  between  delivery  points). 

(c)  In  view  of  the  possibility  that  the  aaount  of  Authority 

power  (i)  aay  decrease  in  the  future  because  of  the  right  of 
the  Authority,  under  paragraph  (c)  of  Article  II  of  the 
contract  between  Authority  and  the  Cooperative,  to  withdraw 
a  portion  of  Authority  power  originally  allotted  to  the 
Cooperative,  or  (ii)  r.ay  be  nodified  increases  or  decreases 
in  the  deduction  nade  by  Authority  for  losses  in  transsission 
in  New  York  State,  corresponding  ndjustnents  proportionate 
to  such  increases  or  decreases  shall  autcaatically  be  nade 
in  the  a.tounts  of  such  power  to  be  delivered  hereunder  to  the 
Cooperative  if  such  increases  or  decreases  occur.  In  the 
event  of  such  an  increase  or  decrease  in  Authority  power, 
‘Authority  power*  after  the  effective  date  of  such  an 
inprease  or  decrease  shall  r.ean  the  Authority  power  as  so 
increased  or  decreased  by  the  Authority;  and  the  'Allotted 
Authority  power'  as  set  forth  above  shall  be  correspondingly 
increased  or  decreased. 
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(d)  Any  other  aodificaticr.  cr  edjustner.t  of  Authority  pover 

or  of  the  Allotted  Authority  pover  shall  require  the  vritten 
consent  of  the  Company  and  the  Cooperative . " 

2.  Section  3  of  the  Asreenent  is  eaended  to  read  as  follows  : 

"3.  Aaount  of  Authority  Power  and  Associated  Zr.err',’  to  be  -■elivered 
to  Each  Celivery  Feint  !‘cr.thlv. 

There  shall  he  detemined  tenthiy  a  fraction  (hereinafter 
called  the  'Split  Ratio')  having,  as  its  numerator,  the  Allotted 
Authority  power,  and,  as  its-  d»_r.ocrLnator,  the  arithmetic  sum 
of  the  individual  delivery  point  non-coincident,  15-=ir.ute 
maximum  demands  during  the  month;  previded,  however,  that  the 
Split  Ratio  shall  never  he  greater* than  unity.  The  amount  of 


Authority  shall  be  determined  by  multiplying  the  current  monthly 
15-oinute  pea>.  demand  of  such  Delivery  point  by  the  Split  Ratio. 
(The  emou-it  of  power  deemed  to  be  supplied  by  the  Authority  as 
set  forth  in*the  preceding  sentence  is  ^.ereinafter  called 
'Delivered  Authority  vover' .)  of  the  remainder  of  the  power 

delivered  by  the  Company  to  such  Delivery  point  in  any  month 
shall  be  deemed  to  he  supplemental  power  (hereinafter  called 
'Supplemental  po*.’er')  sold  by  the  Company  to  the  Cooperative 
hereunder.  The  amount  of  energy  delivered  to  a  Delivery  point 
in  any  month  deemed  to  be  energy  associated  with  Delivered 
Authority  power  shall  be  determined  by  multiplying  uhe  total 
amount  of  energy  delivered  to  such  Delivery  point  by  the  Company 
during  such  month  by  the  Split  Ratio,  provided  that  the  amount 
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of  en^rgj’  deeded  to  be  associated  vith  Delivered  Authority 
pover  nay  be  nodified  on  occasion  as  provided  in  Exhibit  C 
attached  hereto.  All  additional  ener£>'  delivered  hereunder 
during  such  ncnth  to  such  Delivery  point  shall  be  dee.ned 
to  be  supplenental  energy  (hereinafter  called  'Supplenented 
enerrj*')  sold  by  the  Cenpany  to  the  Cooperative  hereunder. 

The  E'un  of  all  of  the  Delivered  Authority  pover  at  all  Delivery 
points  shall  be  equal  to  the  Allotted  Authority  pover,  and,  if 
necessary,  the  Delivered  Authority  pover  at  one  of  the  Delivery 
points  shall  be  adjusted  accordingly .  " 

3.  Section  11  of  the  Agreenent  is  asended  to  read  as  follovs: 

"11.  I.'on-Parallel  Oceraticn .  The  Cooperative  represents  and 

wp.rr®r.tf!  th*it  the  portion  of  Co'''^“rative' ®  load  supplied  by 
Ccnpc-ty  vill  be  separated  fren  the  renainder  of  Cooperative 's 
load  served  by  ether  utilities  so  that  there  vill  be  no  problea 
of  perallel  flcv  through  the  facilities  of  Cooperative  betveen 
Conpany  and  any  other  utility.  In  the  event  that  an  tu'.usual  or 
energency  situation  develops  in  vhich  such  parallel  operation, 
would  inprove  service  continuity  or  reliability,  the  Conpany 
shall  be  notified  of  such  proposed  operation  and  the  operating 
proble.T.s  resulting  fron  such  parallel  operation,  including 
those  of  system  stability,  relaying  and  netering,  shall  be  resolved 
before  any  paralleling  is  done.” 

it.  Section  20  of  the  Agreement  shall  be  a.';;C-nded  by  its  eli.mination  in 
its  entirety. 
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5.  The  Cooperative  has  represented  that  application  of  the 

CHAECE  provision  set  forth  in  Exhibit  3  to  the  July  22,  19^5 
agreement  vould  represent  an  undue  burden  on  the  Cooperative  over 
the  balance  of  the  ocntract  term  and  has  requested,  and  the  Company 
has  agreed,  that  that  MCKI.'-rj;-!  CHARGE  be  vaived  for  the  duration  of 
the  term  of  this  Amendment.  In  lieu  thereof,  the  Cooperative  shall 
pay  monthly  $£CC  to  offset  the  approximate  level  of  present  psc.-ents 
under  the  MI'ilM-';  CHARGE  provision  being  vaived. 

It  is  further  reccgnited  that  as  experience  is  gained  under  the 
operation  of  this  Amendment,  it  may  be  possible  to  establish  an 
appropriate  and  higher  minimir:  charge  vhich  vill  reimburse  the 
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load  factors,  but  not  impose,  a  b-urden  cn  the  Cooperative  inconsistent 
vith  the  Cooperative's  objective  in  r-eehing  this  Amendment. 

6.  This  Amendment  shall  become  effective  only  upon  the  happening  of  the 
last  to  occur  of  the  follcving  events : 

(i)  Approval  in  vriting  of  the  Administrator  of  the  Rural 
Electrification  Administration; 

(ii)  Compliance  vith  any  applicable  requirements  (including  the 

expiration  of  any  requisite  period  after  filing)  as  to  approval 
by,  or  filing  vith,  any  regulatory  agency  or  agencies  vhich 
have  Jurisdiction  vrith  respect  to  the  subject  matter  of  this 
Amendment;  and 
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(iii)  The  date  on  vhich  the  Authority  first  r.akes  rover  ar.d  energy 
available  to  the  Company  under  the  provisions  of  the  contract 
to  be  entered  into  between  the  Authority  and  the  Cooperative 
for  the  delivery  of  Authority  pover. 

7.  Except  as  expressly  amended  above,  all  of  the  terri  and  conditions 
of  the  Agreement  made  as  of  July  22,  19^5  shall  remain  in  full  force 
end  effect  until  the  Agreement  as  hereby  amended  shall  terminate 
on  the  earlier  of  (a)  November  10,  1973  or  (b)  such  date,  if  any, 
as  shall  be  lavfully  fixed  by  the  Federal  Fever  Cemmissien  in  the 
proceedings  relating  to  the  Agreement  vhich  that  Commission  has 
Initiated  upon  the  request  of  the  Company. 


Attest: 


-h.c  izv  zr yezr"  Zwcv® 


Secretary 


PEIiliSYLVA-'JIA  ELECTRIC  C01i?;il.T 


^  V.  .  --  , 

■  1  /  <■  < 

President 


ALLEGHE:;y  ELECTRIC  COOPERATIVE,  IL’C. 


Attest ; 


CP.  L 

Secri'tar ' 
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PENNSYLVANIA  DER  CLEARING  HOUSE 


Cotnment 


Standards  and  Permits; 

According  to  the  Environmental  Statement,  all  environmental  effects  are  within 
the  limits  of  State  and  Federal  standards  and  there  is  no  local  opposition  to 
the  power  plant. 

A  Department  of  Environmental  Resources ,  Water  Quality  Management  Industrial 
Wastes  Permit  No.  2572205  was  issued  on  December  8,  1972,  for  this  proposed 
facility.  The  Impact  Statement  was  reviewed  concerning  the  proposed  indus¬ 
trial  waste  treatment  units  and  diffuser  outfall  into  Lake  Erie.  The  Inpact 
Statement  is  generally  in  agreement  with  previous  data  and  information 
submitted  to  the  Department  of  Environmental  Resources  by  the  Pennsylvania 
Electric  Company  for  the  Lake  City  Station. 

Response 

No  comment  is  deemed  necessary. 


Comment 


Outfall : 

Several  areas  of  comment  concerning  the  diffuser  outfall  do  exist.  They  are 

as  follows : 

1.  The  impact  statement  proposed  a  1400  ft.  long  outfall  conpared  to  a 
proposed  outfall  of  approximately  1850  feet  long  permitted  by  Water  Qualit>' 
Management  permit  No.  2572205.  Subsequent  contact  with  the  Company's 
consultant  engineer  on  this  showed  that  the  1850  feet  length  was  specified 
using  maps  of  the  area.  Since  then,  an  actual  site  survey  indicated  that 
the  minimum  depth  needed  for  adequate  heat  dispersion  could  be  attained 
1400  feet  from  shore.  This  is  acceptable  to  the  Bureau  of  Water  Qroality 
Management . 

2.  The  impact  statement  specifies  a  diffuser  of  24  inches  diameter,  80  feet 
long  for  one  unit.  Data  submitted  for  Water  Quality  pemdt  specified 

a  16  inch  diameter  80  feet  long  diffuser  for  one  unit  and  24  inch  diameter 
160  feet  long  diffuser  for  two  units.  The  diffuser  for  one  unit  will  now 
be  installed  at  a  24  inch  diameter  80  feet  long  accommodating  the  future 
installation  of  a  second  unit.  This  is  acceptable  to  the  Bureau  of  Water 
Quality  Management. 

3.  The  permitee  will  be  requested  to  submit  "as  built"  plans  of  the  outfall 
and  diffuser. 

Response 

No  comment  is  deemed  necessary  for  comment  1  and  2.  The  applicant  will 

submit  "as  built"  plans  of  the  outfall  and  diffuser  to  the  Pennsylvania  DER 

Clearing  House  as  requested. 
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Erosion: 

One  other  point  of  comment  concerns  soil  and  erosion  control  during  con¬ 
struction  of  the  facility.  Seme  control  measures  are  briefly  discussed  in 
the  Impact  Statement.  However,  with  a  total  proposed  site  development  of 
66  acres,  a  Water  Quality  Management  permit  for  soil  and  erosion  control  will 
be  required  from  our  Regional  Office.  The  applicant  is  referred  to: 

Mr.  Richard  Zinn,  Regional  Coordinator 
P.  0.  Box  477 

Meadville,  Pennsylvania  16335 
814-724-4501 


Response 

Due  to  precedent  permits  the  above  mentioned  permit  is  not  required.  The 
need  for  a  responsible  soil  and  erosion  control  plan  is  recognized  and  is 
discussed  in  the  responses  to  the  comments  of  the  Erie  Metropolitan  Planning 
Department . 


UNTTED  STATES  DEP.ARTT^fJT  OF  THE  INTERIOR 
Washington,  D,  C. 


Comment 


Soils  -  from  page  1: 

As  the  environmental  statement  is  now  organized,  the  soils  of  the  project 
area  are  described  in  several  sections  under  the  broad  topic  of  Environmental 
Setting  Without  the  Project.  We  suggest  that  this  information  be  brought 
together  in  the  Soils  section  on  page  2-8  or  be  combined  with  the  geology  given 
on  page  2-2. 

It  appears  to  us  that  Reference  2-1  given  on  page  2-1  does  not  show  that 
the  soils  of  the  project  area  consist  of  dune  sands  and  fine  sandy  loam  to 
loamy  fine  sand  but  rather  soils  of  the  Dune  Sand  miscellaneous  land  type, 
the  Conotton  Series,  the  Ottawa  Series,  and  the  Fredon  Series.  We  find  that 
this  is  substantiated  by  correlating  the  Soil  Series  descriptions  of  the  above 
mentioned  soils  in  the  Soil  Survey  Report  (reference  2-1)  with  those  in  Tables 
2-11,  2-12  and  the  discussion  on  page  2-8  of  the  statement. 

We  suggest  that  consultation  in  regard  to  soil  types  be  obtained  from  Mr. 

Gerald J.  Latshaw,  State  Soil  Scientist,  Soil  Conservation  Service.  His 
address  is  Federal  Building  and  U.S.  Court  House,  Box  985,  Federal  Square 
Station,  Harrisburg,  Pennsylvania  17108. 

We  further  suggest  that  a  copy  of  the  soil  survey  interpretative  information 
guide  pertaining  to  outdoor  recreation,  wildlife  and  open-space  planning 
be  obtained  from  Mr.  Latshaw  to  assist  in  the  overall  recreation  plan 
for  the  area. 

Response 

The  soils  information  presented  in  the  Report  have  been  brought  together  and 
are  presented  on  page  2-8  under  soils. 

The  soils  information  as  stated  above  is  correct  and  the  Soils  section  of  the 
report  has  been  revised  to  reflect  this  data.  Mr.  G.  J.  Latshaw,  State  Soil 
Scientist,  was  contacted  and  his  recommendations  were  followed  as  discussed  in 
the  soils  section. 


Comment 


Estimated  Dredging  and  Blasting  Inpact  -  from  page  2: 

It  is  recognized  on  page  3-1  that  damage  to  eggs  and  fry  can  be  avoided  by 
dredging  at  a  time  of  the  year  when  spawning  of  important  species  does  not 
take  place  in  the  immediate  vicinity.  We  suggest  that  the  Corps  of  Engineers 
require  the  applicant  to  dredge  or  blast  during  December  1  to  May  1  and  June  15 
to  September  15  to  the  extent  feasible.  This  requirement  should  be  reflected 
in  the  final  environmental  statement. 
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Respcmse 


A  study  of  the  local  aquatic  ecology  will  be  conducted  and  the  results  will  be 
used  to  determine  the  duration  of  the  spawning  seasons  in  the  area  which  will 
be  the  basis  for  the  dredging  and  blasting  schedule.  Federal  and  local  Fish  and 
Game  Agencies  will  be  contacted  to  coordinate  this  work. 

Comment 

Land  Use,  Recreation,  and  Historical  Sites  -  from  page  2: 

The  proposed  project  will  not  adversely  affect  any  existing  or  proposed  unit  of 
the  National  Park  System,  or  any  known  natural  or  environmental  education 
sites  elegible  or  considered  potentially  eligible  for  the  Natioiial  Landmark 
Programs . 

The  area  should  be  examined  by  competent  professionals  to  determine  the  existence 
of  all  cultural  resources .  An  important  first  step  would  be  consultation  of 
the  National  Register  of  Historic  Places  and  with  the  State  Historic  Preservation 
Liaison  Officer  for  identification  of  any  properties  listed  or  elegible  for 
listing  in  the  National  Register.  If  such  properties  exist,  the  statement 
should  indicate  the  steps  that  are  being  taken  to  assure  compliance  with 
Section  lOf  of  the  National  Historic  Preservation  Act  of  1966  (P.L.  89-655)  in 
accordance  with  the  procedures  of  the  Advisory  Council  on  Historic  Preservation 
described  in  the  Federal  Register  of  November  14,  1972.  Although  a  copy  of  the 
statement  has  been  sent  to  the  State  Liaison  Officer  for  review,  it  is  also 
advisable  that  he  be  contacted  during  planning  stages. 

There  is  no  evidence  in  the  statement  that  a  determination  was  made  regarding 
the  presence  of  cultural  (archeological,  historic,  architectural)  resources 
by  direct  professional  examination.  The  "old  state  line  marker"  is  the  only 
such  resource  mentioned.  However,  it  does  not  appear  that  a  professional 
historian  was  consulted  for  the  purpose  of  identifying  and  evaluating  this 
resource.  We  surmise  that  the  object  is  a  boundary  monument.  We  believe 
that  since  cultural  resources  are  important  elements  of  the  environmait  and 
should  receive  the  interdisciplinary  investigation  required  in  NEPA  and 
Executive  Order  11593  of  May  13,  1971. 

The  statement  also  shoufd  indicate  how  cultural  re^urces  were  considered 
during  project  planning,  how  they  will  be  affected  by  the  developments,  how 
such  effects  will  be  mitigated  and  \diat  effects  will  be  unavoidable.  Loss 
of  cultural  resources  should  be  considered  as  irreversible  and  irretrievable. 

Response 

The  proposed  site  and  specifically  the  construction  area,  has  beai  investigated 
by  Dr.  B.  C.  Kent  of  the  Commonwealth  of  Pennsylvania's  Historical  and  Museum 
Commission.  It  has  been  determined  that  there  exists  an  archaeological  site 
(Er  57),  the  area  of  which  intersects  the  proposed  construction  site.  In 
order  to  comply  with  the  National  Historic  Preservation  Act  of  1966,  (P.L.  89- 
665)  PENELEC  has  contacted  Dr.  P.  Dragoo  of  the  Carnegie  Museum,  Anthropological 
Center  as  suggested  by  the  Pennsylvania  Historical  and  Museum  Commission. 

PENELEC  is  negotiating  with  the  Carnegie  Museum  to  have  archeaological 
investigation  and  salvage  work  at  the  site  prior  to  construction.  PENE1.EC  will 
provide  financial  assistance  in  this  regard. 
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The  State  Liaison  Officer  vdll  be  contacted  during  the  detail  planning  stages 
of  this  project. 

Mr.  H.  Freedenburg  of  the  Pennsylvania  Museum  Ccsnmission ,  Historic  Landmarks 
Office  has  determined  that  the  "old  state  line  marker"  is  a  boundary 
marker  separating  New  York  State  and  the  Commonwealth  of  Pennsylvania.  This  is 
one  of  fiye  such  markers  that  exist  along  this  boundary. 

The  area  for  the  site  was  selected  due  to  its  close  proximity  to  the  load 
center,  the  availability  of  water,  railroad  facilities,  and  a  transmission 
line,  so  no  new  lines  would  be  required.  In  addition,  the  site  is  in  an 
area  of  very  low  population  density.  The  low  plant  silhouette  and  the 
existence  of  wooded  areas  adjacent  to  the  site  provide  a  r;atural  barrier 
to  the  plant  interaction  with  the  cultural  resources  of  the  area.  The 
physical  characteristics  of  tlie  land  are  no  different  than  many  other  areas  along 
the  lake. 


Comments 

Recreation  -  from  page  3: 

Several  references  to  recreational  facilities  in  the  vicinity  of  the  proposed 
project  are  made  on  pages  2-1,  2-13,  3-19  and  3-20.  We  suggest  that  the  final 
environmental  statement  contain  a  map  indicating  existing,  authorized  and 
planned  recreational  facilities  in  the  general  vicinity.  Also,  we  think  that 
the  final  statement  should  identify  and  describe  the  impacts  on  recreation 
resources.  The  environmental  impact  section  on  pages  3-19  and  3-20  only  restates 
the  list  of  recreational  facilities  previously  mentioned  on  page  2-1  and  2-13. 

The  impact  section  on  page  3-19  should  be  expanded  to  include  a  discussion 
on  the  following:  (1)  disruption  of  existing  access  areas  as  a  result  of 
the  project,  (2)  improvement  of  access  areas  as  a  result  of  the  project, 

(3)  impact  of  the  project  on  fishing  opportunities  in  Lake  Erie  and  Elk 
Creek,  (4)  impact  of  the  Corps  of  Engineers  structures  on  fishing  and  boating 
in  the  project  area,  (5)  identification  of  the  local  interests  who  will 
develop  the  mooring  facilities  (6)  the  construction  schedule  for  the  mooring 
facilities,  (7)  how  the  proposed  facilities  contribute  to  the  county  or  State 
recreational  plans. 


Response 


Maps  of  the  existing,  authorized,  and  planned  recreational  facilities  have  been 
included  in  Section  2.0  and  appear  as  Figures  2-9  and  2-10. 


PENELEC  is  participating  in  discussions  aimed  at  improving  the  recreational 
facilities  in  the  area.  This  project  will  meet  water  and  air  qioality  standards 
and  the  intake  and  outfall  is  designed  to  ensure  no  negative  effects  on  fishing 
and  boating  in  the  area. 
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There  is  no  recreation  type  beach  at  the  lakefront  of  the  property.  Access 
to  the  beach  front  is  very  limited.  The  shoreline  is  not  accessible  frwn 
the  property.  The  property  is  mixed  woods  and  farmland.  The  Tri -County 
Archery  Club  has  the  use  of  portions  of  the  property  for  range  practice. 

The  Lake  Erie  Community  Park  and  the  Lake  City  Trailer  Park  are  within 
two  miles  of  the  proposed  plant  site.  There  are  some  year-around  residences 
and  some  sunnner  cottages  near  the  mouth  of  Elk  Creek.  The  harbor  consists 
essentially  of  several  natural  lagoons  with  mooring  which  support  small  boat 
activity  and  fishing  in  Lake  Erie.  There  is  a  federally  authorized  project 
for  a  harbor  of  refuge  and  a  small  boat  harbor  at  Elk  Creek.  This  would 
consist  of  (Reference  89th  Congress,  2nd.  Session,  House  Document  No.  512) 
breakwaters,  entrance  channels,  anchorage  basin,  and  dock  channel.  The 
project  description  foresees  breakwater  fishing  and  greatly  increased  boating 
and  lake  fishing.  The  cooperation  of  local  bodies  is  expected;  however, 
construction  has  not  yet  commenced.  The  location  of  the  facilities  are  shown 
on  Figure  2-10  drawings,  and  the  U.S.  Army  Corps  of  Engineers  plans  for  the 
harbor  are  shown  by  overlay  on  the  general  area  at  the  mouth  of  Elk  Creek. 

1.  The  public  will  be  excluded  from  access  to  the  plant  area  and  transmission 
right  of  way  for  safety  reasons.  There  is  no  means  of  access  available 

at  this  time. 

2.  The  improvement  of  access  areas  is  being  discussed  with  local  authorities 
but  no  fim  plan  exists  as  yet.  This  is  discussed  below. 

3.  See  the  comments  of  the  Metropolitan  Erie  Planning  Board  for  data 
related  to  impact  of  construction  activities.  The  combined  cycle  plant 
with  a  cooling  tower  and  a  diffuser  outfall  yields  a  very  small  mixing 
zone  as  shown  on  Figure  1-6.  Any  impact  will  be  confined  to  the  immediate 
area  of  the  outfall. 

The  plans  are  inconplete  for  the  Corps  of  Engineers' Elk  Creek  Marina  Project  at 
this  date.  A  separate  environmental  impact  statement  will  be  written  at  a  later 
date  to  cover  this  project. 


Comment 


Protective  Measures  -  from  page  3: 

It  is  indicated  on  page  3-20  that  the  public  will  be  excluded  from  the  plant 
site.  We  do  not  think  that  excluding  people  from  the  site  is  in  the  best 
interest  of  the  general  public. 

We  suggest  that  the  entire  639-acre  site  and  associated  transmission  rights- 
of-way  should  be  managed  for  public  use  to  the  extent  practical  without 
conflicting  with  the  primary  purpose  of  the  project.  Beneficial  uses  such 
as  picnicking,  nature  study,  or  small  game  hunting  should  be  considered.  We 
suggest  that  a  fish  and  wildlife  management  and  public  use  plan  should  be 
developed  by  the  applicant  in  cooperation  with  the  Pennsylvania  Fish  Commission, 
the  Pennsylvania  Game  Ccmnission,  the  Bureau  of  Sport  Fisheries  and  Wildlife, 
the  Bureau  of  Outdoor  Recreation,  both  of  this  Department.  If  feasible  this 
plan  should  be  described  in  the  final  environmental  statement,  otherwise  the 
final  statement  should  indicate  that  such  a  plan  will  be  developed. 
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Response 


PENELEC  recognizes  the  need  for  a  fish  and  wild  life  management  and  public 
use  plan  for  the  area.  Preliminary  discussions  between  state  and  local 
authorities  on  this  subject  are  underway  and  although  no  definitive  plan  has 
been  reached,  that  can  be  reported,  a  plan  of  this  type  will  be  established 
for  this  site.  Specific  areas  under  discussion  for  the  recreation  plan  are 
as  follows: 

a.  Development  of  recreational  facilities  at  the  Lake  City  site  has  been 
explored  with  Erie  County  Ccmiraissioners ,  the  Pennsylvania  Fish  Commission, 
and  the  Girard  Township  supervisors. 

b.  The  County  and  Commonwealth's  goal  is  to  develop  a  major  marina  and 
adjunct  recreational  facility.  Agreement  was  reached  that  PENELEC  will 
cooperate  with  these  governmental  agencies  in  their  major  project  vdiich 
they  are  developing  at  the  mouth  of  Elk  Creek.  This  cooperation  will 
include  providing  land  on  the  west  side  of  the  Creek,  that  will  be  used 
in  conjunction  with  land  already  state  owned  on  the  east  side  for  this 
program.  Development  of  this  area  will  include  fishing  and  picnic 
facilities  and  participation  in  such  other  activities  as  are  agreed  upon 
after  conpletion  of  detailed  plans. 

c.  .At  the  suggestion  of  local  authorities,  PENELEC  has  agreed  to  illuminate 
and  locate  its  elevated  water  tower  so  that  it  will  serve  as  a  guide  for 
boaters  on  Lake  Erie. 


Canment 


Appendix  B  -  from  page  4 : 

Based  on  plant  requirements  given  in  Appendix  B,  it  appears  that  the  lake 
surface  temperature  will  not  rise  more  than  2  degrees  F.  The  dilution  factor 
theory  given  on  page  B-4  is  dependent  on  the  theory  of  submerged  jets,  which 
is  presently  somewhat  questionable  since  there  is  considerable  disagreement 
on  how  to  define  the  physical  limits  of  a  submerged  jet  discharging  into  a 
still  body  of  water.  However,  the  amount  of  heated  water  to  be  discharged  is 
quite  small  in  comparison  to  the  volume  of  the  receiving  water  body. 

Response 

The  thermal  diffuser  was  designed  using  currently  accepted  references  (Reference 
Browns  Ferry  Nuclear  Plant,  Internal  Hydraulics  of  the  Cooling  Water  Diffuser. 
Advance  Report  No.  10  TVA  Report  No.  63-23).  Also,  the  very  small  amount 
of  discharge  should  not  cause  any  harm  to  the  environment  as  pointed  out  by  the 
reviewer. 
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CONWONWEALTH  OF  PENNSYLVANIA 
PEJ^SYLVANIA  FISH  CONMISSION 
Harrisburg,  Pennsylvania. 


Conment 


Review  Function  -  from  page  1: 

Since  the  Pennsylvania  Fish  Coninission  has  jurisdiction  over  the  fisheries  in 
Lake  Erie  and  the  other  waters  of  the  Commonwealth,  this  is  certainly  within 
our  area  of  concern,  although  the  Department  of  Environmental  Resources  has 
replied  to  the  effect  on  fisheries,  using  as  exan^les  the  present  problems 
created  by  the  discharge  line  of  the  Pennsylvania  Electric  Company's  generating 
plant  on  the  shores  of  Erie  Bay.  There  are  heavy  fish  kills  of  gizzard  shad 
and  emerald  shiners  resulting  frcrn  changes  in  temperatures,  and  the  purpose 
of  this  letter  is  to  determine  whether  the  Pennsylvania  Fish  Ccranission  will 
have  a  review  function  in  the  application  for  the  permit. 

Response 

The  Pennsylvania  Fish  Ccxnmission  and  other  concerned  groups  have  a  review 
function  during  the  issue  of  public  notice  of  the  application  and  a  review 
of  the  Draft  Environmental  Impact  Statement. 


Comment 


Heated  Effluent  -  from  page  1: 

At  the  same  time,  since  we  are  cooperating  with  your  office  in  the  reactivation 
of  the  Elk  Creek  Harbor  Project,  our  own  engineers  have  put  forth  an  informal 
suggestion  that  the  possibilities  of  using  somewhat  warmer  waters  to  keep 
the  harbor  refuge  free  of  ice  might  be  a  feasible  use  of  these  discharges. 

Response 

•  m 

The  proposed  outfall  has  been  designed  to  promote  quick  dilluticn  to  minimize 
any  thermal  effect.  It  is  located  to  insure  that  a  heated  field  will  not 
block  fish  from  moving  in  and  out  of  Elk  Creek.  It  is  felt  that  the  present 
design  offers  the  least  amount  of  environmental  iirpact. 
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FEDERAL  POWER  OONMISSION 
Washington,  D.  C. 


Comment 


From  page  4: 

The  staff  of  the  Bureau  of  Power  concludes  that  the  electric  power  output 
represented  by  the  Lake  City  plant  is  needed  to  meet  GPU's  projected  system 
loads  and  reserve  margin  requirements. 

Response 

No  response  is  deemed  necessary. 
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8.3  UNRECONCILED  CONFLICTS 

There  are  no  unreconciled  comments. 

8.4  CORRESPONDENCE 

Copies  of  all  correspondence  received  from  the  agencies  listed  in 
Paragraph  8.2  concerning  their  comments  on  the  Draft  Environmental 
Statement  for  Lake  City  Station  are  as  follows: 
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I 


ERIE  METROPOLITAN  PLANNING  DEPARTMENT 


iSTOPHER  capotis.  aip 
Punning  Director 


ERIE  COUNTY  COMMUNITY  SERVICES  CENTER 
606  WEST  2nd  STREET 
ERIE,  PENNSYLVANIA  16507 
(814)  456-6590 


I 


February  20,  1973 


Colonel  Robert  L.  Moore 
Corps  of  Engineers 
District  Engineer 
1776  Niagara  Street 
Buffalo,  New  York  14207 

RE:  Draft  Environmental  Impact 
Statement 
Lake  City  Station 
Pennsylvania  Electric  Company 


Dear  Colonel  f-bore: 

Thank  you  for  your  letter  of  January  29,  1973,  transmitting  the 
above  captioned  statement  to  this  office  for  the  purpose  of  review  and 
comment.  Belov,  please  find  our  response. 
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A.  General  comments  concerning  the  proposed  project: 

Energy'  source  -  This  250  mw  Power  Plant  will  use  a  low 
sulfur  (.51)  No.  2ASTM  Fuel  Oil  as  its  prime  energy 
source.  Based  upon  data  supplied  the  facility  will  use  some 
61  million  gallons,  or  1.45  million  barrels  of  this  fuel  per 
year.  Over  the  project's  30  year  life  span,  1,833  billion  gallons 
would  be  required.  We  highlight  these  figures  to  point  out 
that  the  facility  will  have  relatively  high  demand ^of 
low  sulfur  fuel  oil  -  an  energy  source  apparently  in  limited 
supply.  Current  inquiries  into  the  Erie  Market  Area  indicates 
that  fuel  oil  is  currently  being  informally  rationed  by  some 
companies.  In  addition  we  note  that  fuel  oil  shortages 
are  evident  in  other  areas  this  year,  the  ^fetropolitan 
New  York  Area  being  the  most  noteworthy  example. 

In  addition  to  the  fuel  oil  energy  source,  two  other  alternate 
base  energies  were  discussed  in  a  cu'T'Sory  fashion  by  this  report, 
coal  and  nuclear.  Although  neither  were  regarded  as  currently 
feasible  due  to  the  location  and  purpose  of  the  station  (i.e. 
intermediate  rather  than  base  load)  this  office  cannot 
dismiss  them  as  changes  in  relative  fuel  cost,  or  annual  hours 
of  operation  can  change  the  relative  economic  attractiveness 
of  three  options  (Note  chart  of  fiture  5-2  which  seems  to  indicate 
that  an  increase  of  20%  of  anticipated  annual  operation  for 
this  facility  may  make  nuclear  production  attractive.) 

COUNTY  COMNHSSIONERS 


WILLIAM  O.  HILL,  JR. 


LOUIS  J.  RZYMEK 


LEO  P.  WEIR 
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We  bring  up  these  points  to  point  out  that  the  potential  of 
a  conversion  of  this  station  of  other  energv'  modes  (or  variations 
of  other  grades  of  oil)  in  the  future  must  be  considered  as 
vdthin  the  laws  of  relative  probability.  If  such  conversions 
are  considered  likely  they  may  coincide  with  the  estimated 
24,000  hours  of  operations  (roughly  6  years)  overhaul  schedule. 

If  such  an  energy  mode  con.veTsion  is  proposed  in  the  future, 
it  must  be  considered  as  a  viable  possibility  and  should  not 
be  considered  as  an  unexpected  "crises"  type  of  problem. 

Any  energy  conversion  must  receive  the  same  methcdical 
investigation  that  the  current  facility  is  receiving. 

B.  Specific  Comments 

Soil  erosion  and  sediment  control  -  Because  over  25  acres 
of  earth  clearance  is  contemplated,  an  erosion  and  sediment 
control  plan  may  be  required  under  current  DER  criteria. 

The  Erie  County  Health  Department  should  be  consulted  on  this 
point.  In  any  event,  this  office  most  emphatically  recommends 
that  Penelec  and  its  contractor  consult  with  the  Erie  County 
Soil  Conservation  District/SCS  (IMited  States  Department  of 
Agriculture)  for  the  preparation  of  proper  soil  management 
and  drainage  practices  during  and  after  construction. 

Water  Effluent  -  According  to  the  Statement  water  effluent 
will  meet  both  thermal  and  other  DER  Standards .  This 
office  notes  the  waste  water  from  the  demineralization  process 
w'ill  be  mixed  with  the  cooling  tower  blow  down  and  other  water 
wastes  to  obtain  permissible  limits.  Because  the  demineralized 
waste  represents  the  most  constant  potential  pollutant  (outside 
of  possible  oil  problems) ,  it  should  have  a  fail-safe  method 
of  handling.  In  addition,  we  reccmmend  a^onitoring  of  water 
effluent  at  discharge  points  to  determine  that  the  proper 
thermal  dispersion  is  occurring. 

Air  Pollution  -  The  plant  will  be  within  1^/2  to  2  miles  of 
significantly  populated  areas  of  Lake  City.  Because  westerly 
winds  are  quite  common  locally,  especially  in  summer  months, 
emmissions  from  the  plant  may  present  problems  even  if  they 
are  within  EPA/DER  standards.  Beyond  that  point  this  office 
notes  all  air  pollution  extrapolations  are  based  upon  nominal 
plant  operations.  Recently  in  New  York  fuel  shortages  caused 
high  sulfur  fuel  to  be  used.  Such  a  local  contingency  may 
arise  and  a  plan  to  offset  any  adverse  results  should  be 
devised. 
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One  final  note  of  this  review  would  be  the  need  for  man  and  his  energy 
sources  to  be  ccsnpatible.  Penelec  should  be  commended  upon  their 
efforts  to  minimize  adverse  affects  of  this  facility.  However,  even 
this  non- technical  review  indicates  that  such  a  task  is  indeed 
difficult.  This  office  may  suggest  that  if  the  increasing  use  of 
energy'  cannot  exist  without  producing  deleterious  effects  for  man 
and  his  environment  then  some  rational  method  to  limit  or  ration 
energy  forms  must  be  devised  and  followed. 

We  trust  our  remarks  will  be  os  some  assistance  to  you  in  your  consideration 
of  this  proposal. 

Sincerely, 


Christopher  Capotis 
Executive  Director 
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Col.  Robert  L.  Moore 

Corps  of  Engineers,  District  Engineer 

Department  of  the  Army 

Buffalo  District 

1776  Niagara  Street 

Buffalo,  New  York  14207 

Dear  Col.  Moore: 

In  reply  to  your  letter  of  29  January  1973,  NCBED-PF,  we  have 
reviewed  the  Draft  Environmental  Statement  regarding  the  Lake 
City  Station,  Unit  1,  Pennsylvania  Electric  Company,  and  wish  to 
advise  that  we  have  no  comments  on  this  project. 

Sincerely, 


t  v  ^ '  ‘ 
WALTER  D, 


/ 


KIES 


Chief,  Planning  Staff 
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Colonel  Robert  L.  Moore 
District  Engineer 

Buffalo  District,  Corps  of  Engineers 
1776  Niagara  Street 
Buffalo,  New  York  14207 

Dear  Colonel  Moore: 

The  draft  environmental  impact  statement  for  the 
proposed  electric  power  plant  on  Elk  Creek  near  Lake 
City,  Erie  County,  Pennsylvania,  which  accompanied 
your  letter  of  January  29,  1973,  has  been  received 
by  the  Department  of  Commerce  for  review  and  comment. 

The  Department  of  Commerce  has  reviewed  the  draft 
environmental  statement  and  has  the  following  comments 
to  offer  for  your  consideration. 

Inspection  of  the  draft  environmental  impact  statement 
reveals  a  number  of  apparent  conceptual  errors  which 
could  eventually  lead  to  unfortunate  operational  diffi¬ 
culties  as  well  as  to  possible  unnecessary  adverse 
impacts  upon  the  environment.  The  conceptual  errors  to 
be  discussed  can  best  be  summarized  by  extracting  the 
last  four  lines  of  paragraph  B.l.l  of  Appendix  B  of 
this  draft  environmental  statement.,  "...  Lake  Erie, 
because  of  its  size  and  depth,  (second  smallest  of  the 
Great  Lakes  and  with  an  average  depth  of  58  feet  -  210 
feet  mciximum  depth)  may  be  treated  more  as  an  ocean  than 
as  a  lake  or  inland  reservoir."  Lake  Erie  can  not  be 
treated  more  as  an  ocean  than  as  a  lake.  To  the  contrary. 
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one  could  regard  the  west,  central  and  east  basins  of 
Lake  Erie  as  separate  but  interconnecting  lakes,  each 
with  different  physical,  chemical  and  biological  char¬ 
acteristics.  Each  basin  has  a  separate  and  distinct 
circulation  pattern  as  well  as  a  separate  and  distinct 
thermal  regime.  The  west  basin  which  is  the  most  shallow 
and  turbid  of  the  three  basins  has  its  eastern  most 
boundary  formed  by  the  Point  Pelee  -  Lake  Erie  Islands 
complex.  The  eastern  boundary  of  the  central  basin  is 
formed  by  a  sand  and  gravel  reef  extending  across  the 
lake  just  west  of  Erie,  Pennsylvania.  The  proposed 
power  plant  which  is  the  subject  of  this  draft  environ¬ 
mental  statement  is  located  at  the  extreme  eastern  end 
of  the  central  basin  of  Lake  Erie. 

A  conceptual  error  is  committed  in  paragraph  2.5.1 
Present  Water  Quality  and  Use,  by  making  reference  only 
to  “present  water  quality"  rather  than  making  reference 
to  seasonal,  short  term  and  long  term  ranges  in  concen¬ 
tration  of  the  various  chemical  and  physical  parameters 
listed  on  page  2-7.  Furthermore,  the  report  fails  to 
state  when  the  samples  analyzed  were  collected  and 
whether  the  figures  shown  in  the  table  are  the  result 
of  analysis  of  one  sample  from  one  site,  the  average  of 
a  sample  or  samples  taken  at  the  three  points  mentioned 
or  if  it  is  the  result  of  analysis  of  combined  samples. 

An  error  of  omission  is  made  in  paragraph  2.5.1  by 
leaving  out  completely  any  discussion  of  water  use.  This 
is  a  serious  omission  as  paragraph  1.3. 1.1  Demand/Supply 
Forecast,  points  out  that  meiximum  power  plant  usage  will 
occur  during  the  peak  power  demand  summer  months.  This, 
of  course,  is  the  same  time  that  peak  recreational  water 
and  land  use  occur  and  when  the  most  serious  water  quality 
problems  occur.  In  paragraph  2.6.1  Physical-Chemical  Charac¬ 
teristics,  an  error  is  made  by  implying  that  physical- 
chemical  characteristics  of  the  water  at  the  city  of  Erie 
intake  are  comparable  to  physical-chemical  characteristics 
at  the  proposed  power  plant  intake  site.  The  proposed 
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power  plant  intake  is  less  than  two  thousand  feet  off¬ 
shore  in  the  central  basin  of  Lake  Erie.  The  Erie, 
Pennsylvania  intake  is  6000  feet  off  Presque  Isle  which 
itself  juts  out  several  thousand  feet  from  the  mainland 
shore  and  it  is  located  in  the  eastern  basin.  The  nearest 
intake  in  the  central  basin  most  similar  to  the  proposed 
intake  is  located  at  Conneaut,  Ohio  and  should  be  used 
as  the  standard  for  comparison.  The  Conneaut  intake  is 
13  feet  below  low  water  datum.  Because  the  Erie  and 
Conneaut  water  intakes  are  located  in  different  basins, 
fundamental  differences  in  water  quality  are  apparent. 
Intrusion  of  the  hypolimnion  at  the  Conneaut  intake  and 
along  the  south  shore  of  the  central  basin  is  more  severe 
than  it  is  at  the  Erie  intake  because  of  the  hydrography. 
This  condition  is  apparent  from  inspection  of  records  of 
such  parameters  as  dissolved  oxygen  and  water  temperature. 
Since  a  temporary  increase  in  dissolved  solids  and  hard¬ 
ness  is  generally  associated  with  hypolimnion  water, 
intrusion  of  the  hypolimnion  could  cause  a  decrease  in 
efficiency  of  the  cooling  tower  operation. 

Turbidity  may  be  much  higher  at  the  proposed  intake  than 
5  JTU  indicated  in  the  statement.  Formation  of  a  thermal 
bar  in  early  spring  causes  highly  turbid  run-off  to  be 
held  in  a  circulation  cell  along  shore.  Turbidity  is 
also  elevated  due  to  resuspension  of  bottom  material  by 
wave  action.  At  Conneaut,  Ohio  intake  in  1970,  turbidity 
was  greater  than  5  JTV  most  of  the  time  and  10  JTV  or 
greater  about  one  third  of  the  time. 

Dissolved  solids  in  Lake  Erie  have  been  rising  sharply 
since  about  1910  and  will  continue  to  rise  in  the  fore¬ 
seeable  future.  At  what  point  dissolved  and  total  solids 
will  become  a  serious  operational  problem  as  far  as 
cooling  tower  efficiency  is  concerned  is  not  made  clear 
in  the  statement.  It  should  be  noted  however  that  total 
solids  are  sharply  variable  on  a  short  term  basis  and 
have  been  recorded  at  a  concentration  as  high  as  416  ppm 
at  Conneaut  intake  on  July  7,  1970. 
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There  is  no  assessment  of  the  cooling  tower  impact 
upon  the  environment  in  this  report.  This  again  is  a 
rather  serious  omission.  A  discussion  of  atmospheric 
effects  caused  by  cooling  tower  operation  in  the  near 
shore  area  of  Lake  Erie  is  in  order.  What  would  be  the 
result  of  cooling  tower  operation  during  a  ""lake  effect" 
snow  storm?  What  effect  will  cooling  tower  operation 
have  during  temperature  inversion  periods? 

Other  questions  arise  regarding  the  selection  of  a  power 
plant  which  requires  high  quality,  low  sulfur  fuel  oil 
which  is  likely  to  be  high  priced  and  in  critically 
short  supply  for  some  time  to  come. 

One  must  question  the  selection  of  a  site  for  power  plant 
construction  adjacent  to  the  last  remaining  portion  of 
the  south  shore  of  central  Lake  Erie  where  body  contact 
water  recreation  is  still  a  viable  activity.  Hundreds 
of  thousands  of  persons  travel  to  this  area  annually 
during  the  period  June  thru  August  to  spend  millions  of 
dollars  on  land  and  water  recreation. 

From  the  discussion  in  Appendix  A  of  the  subject  document, 
it  is  unclear  what  has  been  computed  in  the  case  of  "maxi¬ 
mum  3  hour  SO2  ground  level  concentration"  as  is  shown 
in  exhibits  A-11  and  A-12.  Is  this  an  average  3-hour 
meiximum  or  is  this  ^  discrete  event  mcucimTSin?  The  governing 
air  quality  standards  (exhibit  A-9)  clearly  state  with 
regard  to  the  three  hour  value  that  "the  maximum  three 
hour  SO2  concentration  not  to  be  exceeded  more  than  once 
per  year  is  1300  micrograms  per  cubic  meter".  Thus,  in 
comparison,  what  should  be  computed  is  the  maximum  credible 
3-hour  event  that  could  occur  at  least  once  a  year.  In 
our  view,  this  maximum  event  would  occur  under  what  is 
called  downwash  conditions  using  the  third  equation  on 
page  A-3  where  the  average  indicates  a  3-hour  average. 

A  very  graphic  smoke  plume  photograph  of  this  condition  is 
shown  in  figure  3.20  of  the  publication  "Meteorology  and 
Atomic  Energy,  1968"  (Clearinghouse  for  Federal  Scientific 
and  Technical  Information,  TID-24190) .  The  building  in 
the  photograph  is  similar  in  size  and  shape  to  the  Lake 
City  Station,  even  to  the  4  short  stacks  above  the  roof. 

The  Lake  City  Unit  is  described  as  having  stacks  at  a 
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height  of  85  feet  with  a  building  height  of  65  feet. 

Thus  the  stacks  are  20  feet  above  the  roof  and  within 
the  building  wake. 

Using  the  equation  on  page  A-3  and  assuming  neutral 
conditions  (Pasquill  Type  D) ,  a  wind  speed  of  2  m/sec, 
a  mixing  layer  of  40  m,  and  a  SO2  source  term  of  147 
grams/sec  (exhibit  A-4)  we  compute  a  concentration  of 
10,000  micrograms  per  cubic  meter  at  a  distance  of  1  1cm 
downwind  for  a  15-min  average  concentration.  Extending 
the  15-min  average  to  a  3-hr.  average  by  the  use  of  table 
5-1  of  reference  A-1,  the  concentration  becomes  6000  micro¬ 
grams  per  cubic  meter.  The  same  value  can  be  obtained 
using  the  equation  IV-8  of  reference  A-4  with  a  building 
cross  section  of  20  x  60  meters  and  a  c  factor  of  1/2. 


In  summary,  we  compute  a  maximum  3-hour  SO2  ground  concen¬ 
tration  of  6000  micrograms  per  cubic  meter  which  is  about 
40  times  greater  than  in  exhibit  A-12  and  also  above  the 
National  Secondary  Ambient  Air  Quality  Standards.  The 
meteorological  parameters  we  have  assumed  are  not  an  in¬ 
frequent  occurrence. 


We  hope  these  comments  will  be  of  assistance  to  you  in  the 
preparation  of  the  final  statement. 


Sincerely, 


J 


^  Sidney  R.  Galler 

Deputy  Assistant  Secretary 
for  Environmental  Affairs 


Erie  County  Department  of  Health 


Phone  814/454  5811 


zrie  County  Commissioners 
WILLIAM  O.  HILL,  JR. 
LOUIS  J.  RZYMEK 
LEO  P.  WEIR 

Director 

DEWITTE  T.  BOYD.  M.D. 


606  West  Second  Street 


ERIE.  PENNSYLVANIA  16507 
March  20,  1973 


Robert  L.  Moore 
Colonel,  Corps  of  Engineers 
Department  of  the  Army 
Buffalo  District 
1776  Niagara  Street 
Buffalo,  New  York  14207 


Board  of  Health 
RUSSELL  B.  ROTH.  M.D. 

LUMAN  C.  DELONG 
LAWRENCE  HINKLER 
ARTHUR  PAAVOLA,  V.M.D. 
OX).  WENTLING.D.O. 


Re:  Environmental  Impact  Statement 

Proposal 
Penelec  Plant 
Lake  City 
Erie  County 


Dear  Colonel  iMoore: 


This  office  has  completed  review  of  Pennsylvania  Electric  Company's 
draft  Environmental  Impact  statement  for  their  proposed  power  plant 
on  Lake  Erie.  This  plant  will  be  located  near  the  mouth  of  Elk  Creek 
in  Erie  County. 

With  the  exception  of  a  few  specific  points,  this  office  would  like  to 
make  the  general  comment  that  the  study  is  not  decisive  enough  in  its 
statements.  Throughout  the  study  one  repeatedly  sees  phrases  such  as 
might",  'may  have,"  "probaisiy’  ,  etc.  These  stat^ents  are  not  specific 
enough  and  this  office  recommends  that  definite  statements  be  made  as 
to  any  harmful  environmental  effects  expected  from  the  project. 

In  our  review,  the  following  specific  questions  came  to  mind.  First,  it 
was  noted  that  macroinvertebrate  data  was  not  gathered  from  the  area  in 
question.  This  office  recommends  that  sediment  analysis  be  made  to 
gather  the  information  from  the  local  area.  Secondly,  does  any  fish 
spawning  take  place  within  the  1°  mixing  zone?  If  so,  what  effect  will 
tne  thermal  discharge  have  on  this  activity?  Also,  this  office  would 
like  to  suggest  that  some  form  of  mechanical  screen  cleaning  might 
be  wise  on  the  intake  pipe.  Algae  conditions  can  become  severe  in  late 
summer  and  some  difficulty  may  be  encountered  from  this  algae  building 
up  on  the  screen. 

Based  on  the  information  submitted  and  our  knowledge  of  the  area,  we 


file  copi 

Checkad  by 
CUedbi 


Public  Health  is  an  Organized  Community  Effort  Aimed 
ProJongirKj  Life.^  and  Improving  Emotional  and 


at  the  Prevention  of  Disease, 
Physical  Efficiency. 


March  20,  1973 

Robert  L .  Moore 

Colonel,  Corps  of  Engineers 

Environmental  Impact  Statement  Proposal 
Page  -2- 


believe  that  the  proposed  discharge  will  have  minimal  or  no  adverse 
effects  on  the  surrounding  water  quality.  However,  we  do  believe 
that  the  above  information  should  be  gathered ,  not  only  to  further 
support  their  position  but  to  enable  the  area  to  be  monitored  after 
installation  of  their  facilities. 

Very  truly  yours, 

c.  **  ■ 

Gerald  C.  Allender,  P.E. 

Director 

Division  of  Sanitary  Engineering 


GCA/ew 


UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  III 

6th  and  WALNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  19106 

March  26 ,  1973 


Colonel  Robert  L.  Moore 
District  Engineer 
U.S.  Army  Corps  of  Engineers 
Buffalo,  New  York  14207 

Re:  Draft  Environmental  Statement,  Lake  City  Station, 

Unit  1,  Erie  County,  Pennsylvania 

Dear  Colonel  Moore: 

We  have  completed  our  review  of  the  draft  EIS  ,  subject  above, 
and  wish  to  make  the  following  comments. 

We  have  been  unable  to  verify  the  results  of  the  applicant's 
modeling  effort  because  Appendix  A,  "Evaluation  of  Stack 
Emissions  And  Dispersion  Analysis"  is  incomplete.  Errors 
have  been  discovered  in  formulas  A-1,  A-3  and  the  downwash 
formula.  Terms  have  been  improperly  defined,  e.g.,  the  plume 
rise  for  various  conditions.  Are  these  averaged  plume 
rises  under  many  conditions,  or  was  one  calculation  of  plume 
rise  made  for  an  average  condition?  We  suggest  that 
Appendix  A  of  the  EIS  be  completely  rewritten  following 
the  suggestions  in  Attachment  1,  "Guideline  Checklist  For 
Evaluation  of  Fossil  Fuel  Power  Plant  Impact  on  Air  Quality". 

«  4» 

The  draft  fails  to  discuss  CO  emissions  and  the  use  of 
metals  in  the  fuel  (especially  manganese),  either  currently 
or  in  the  future,  in  order  to  reduce  the  opacity  of  emissions. 
It  further  neglects  to  discuss  guarantees  that  a  more 
polluting  fuel  will  not  be  used  in  the  future.  (Page  5--5 
indicates  that  a  capability  exists  for  burning  No.  6  or 
crude  fuel  oil.) 

We  invite  your  attention  to  the  fact  that  Standards  for 
gas  turbines  are  due  to  be  proposed  by  EPA  in  the  near 
future.  These  Standards  will  probably  limit  emissions 
approximately  to  the  levels  permitted  for  new  boilers  - 
this  source  would  exceed  such  a  NO^  Standard  severalfold. 
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Exhibits  A-3  illustrates  that  the  project  will  be  a 
significant  source  of  NOj^.  It  is  not  clear  how  the  low 
NOjj  emissions  from  the  waste  heat  boilers  (p.  A-3)  will 
be  achieved.  There  are  currently  available  methods  to 
control  NOx  emissions  from  gas  turbines. 

The  discussion  of  alternatives  should  emphasize  techniques 
for  reduction  of  emissions  and  modifications  in  the  loca¬ 
tion  and  design  of  cooling  water  intake  and  discharge 
structures.  (See  below.) 

The  draft  states  that  the  cooling  water  intake  structure 
will  have  a  vertical  approach  velocity.  We  submit  that 
a  horizontal  approach  velocity  might  be  preferable.  This 
is  indicated  in  a  technical  paper  entitled  "Application  of 
Mechanical  Systems  to  Alleviation  of  Intake  Entrapment 
Problems"  by  H.S.  Riesbol  and  P.J.L.  Gear.  This  report 
was  presented  at  a  conference  entitled,  "The  Engineering 
Aspects  of  Siting  and  Operating  Power  Plants"  in 
Washington,  D.C.,  February  13-14,  1973  and  states: 

"The  velocity  cap  over  the  mouth  of  a  vertical  submerged 
bellmouth  intake  was  found  in  some  tests  to  reduce  greatly 
the  rate  at  which  fish  were  drawn  into  the  intake.  It  does 
not  however  eliminate  the  problem.  This  modification, 
which  provides  a  horizontal  approach  flow  into  the  bellmouth, 
was  developed  after  fish  had  been  observed  to  react  to 
horizontal  velocity  changes  while  remaining  largely 
oblivious  of  vertical  velocities.  The  velocity  cap  is  used 
on  most  of  the  offshore  intakes  in  the  Los  Angeles  area  (3). 

A  section  of  a  typical  installation  is  shown  on  Figure  2." 

Figure  2  "Offshore  Intake  With  Velocity  Cap"  of  this 
report  is  attached  to  our  comments. 

This  report  also  observes  that  it  can  be  quite  important 
to  locate  the  intake  away  from  areas  where  fish  would 
naturally  congregate.  The  following  paragraphs  convey  this 
point: 

"The  siting  of  the  intake  can  have  a  marked  influence  on  the 
quantity  of  fish  drawn  in  with  the  diverted  water.  To 
reiterate  what  is  considered  to  be  one  of  the  most  important 
factors  in  alleviating  entrapment  problems,  this  influence 
of  the  ambient  fish  and  their  behavior  must  be  given  its 
proper  weighting  and  consideration  during  the  siting  and 
positioning  of  intakes. 
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Provided  the  biological,  ecological  and  natural  flow  surveys 
are  completed  in  time,  it  is  possible  greatly  to  reduce 
Che  entrapment  problem  by  locating  and  orientating  the 
intake  to  divert  water  from  an  area  of  low  natural  fish 
population.  It  should  be  noted  chat  the  fish  regime 
adjacent  to  a  plant  can  be  materially  changed  by  its 
operation,  and  any  tendency  to  recirculation  of  heated 
water  could  be  expected  to  aggravate  a  fish  problem  through 
the  apparently  usual  attractiveness  to  fish  of  the  warmer 
water.  There  is  thus  an  added  objective  in  ensuring  the 
operational  separation  between  intake  and  outlet." 

The  final  EIS  should  describe  to  what  extent  the  siting 
of  the  intake  (for  the  proposed  plant)  will  take  into 
account  such  factors. 

A  related  potential  problem  is  the  stagnation  of  heated 
water  in  the  vicinity  of  the  plant.  We  gather  from  the 
EIS  that  currents  are  not  consistent  and  uniform.  We  wish 
to  know  how  often  such  currents  will  fail  to  promptly 
remove  the  heated  water  from  the  plant  vicinity.  What 
conditions  could  lead  to  such  stagnation?  How  often 
might  they  occur?  For  how  long  a  duration?  How  large 
would  the  resulting  area  of  raised  temperatures  be  and  how 
hot?  We  are  concerned  that  such  stagnation  might  a)  block 
fish  from  near-shore  areas  utilized  during  various  times  of 
year  or  b)  attract  fish  to  the  vicinity  of  the  intake  with 
resultant  losses  through  impingement. 

We  note  further  that  during  the  winter  the  plume  of  heated 
water  may  be  expected  to  sink.  What  effect  will  this  have 
on  the  distribution  of  excess  temperature,  recirculation  and 
on  the  attraction  of ^f ish  to  the  vicinity  o^  the  discharge 
(or  intake) ? 

We  would  like  to  see  the  possibility  of  load  shape  modifica¬ 
tion  by  changes  in  the  prices  charged  for  peak  versus 
non-peak  power  discussed  as  an  alternative  to  the  Lake 
City  station.  The  following  questions  amont  others,  should 
be  addressed:  1.)  What  prices  are  charged  for  peak  (or 
intermediate)  and  non-peak  power  to  different  categories 
of  customers,  i.e.,  residential,  commercial  and  industrial? 
2.)  How  elastic  are  the  peak  power  demands  of  these  various 
users?  Discuss  the  elasticity  over  different  time  periods: 
one  year,  five  years,  ten  years.  3.)  How  does  the  price 
charged  for  peak  power  compare  with  the  marginal  generating 
cost  in  each  case? 
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We  do  not  suppose  that  price  changes,  even  if  desirable  in 
their  own  right,  could  modify  the  hourly  demand  curve  soon 
enough  to  obviate  the  need  for  the  Lake  City  station. 

However,  the  timing  to  future  units  might  well  be  affected. 
Moreover,  the  resulting  changes  in  the  demand  over  time 
might  make  it  possible  to  operate  the  proposed  unit  more 
in  the  combined  cycle  mode  and  less  in  the  pure  gas  turbine 
mode.  This  shift  would  provide  savings  in  fuel  combustion 
and  air  pollutants  emitted. 

In  summary,  we  regard  economic  ac tions  to  be  major  available 
non-s true tural  alternatives  to  various  aspects  of  the 
construction  and  operation  of  generating  plants.  We  expect 
to  see  such  non-s t rue  rural  alternatives  comprehensively 
explored  in  the  EIS. 

Weakening  of  the  ice  by  heated  water  might  possibly  cause 
a  safety  hazard  to  fishermen  exploiting  the  attraction  of 
fish  to  the  heated  plume  in  winter.  What  safety  precautions 
would  be  exercised  by  the  applicant? 

The  final  EIS  should  indicate  what  provision  will  be  made 
to  monitor: 

1.  The  thermal  plume,  especially  if  stagnation  occurs, 

2.  Potential  fishkills  resulting  from  entrapment  and 
other  entrainment  losses, 

3.  Discharges  of  oil  or  other  chemicals,  deliberate  or 
accidental.  (If  biocides  are  used  to  control 
fouling,  will  these  toxic  materials  be  present  in 
the  discharges?) 

The  statement  should  expand  its  Spill  Prevention,  Containment 
and  Countermeasure  (SPCC)  Plan  if  that  is  what  Items  Cl. 3, 

Cl. 3.1,  Cl. 3. 2  and  Cl. 3. 3  in  appendix  "C"  are  intended  to 
be.  These  items  are  inadequate  from  the  standpoint  of 
EPA's  standards  and  may  not  fulfill  Pennsylvania's  require¬ 
ments  for  a  Pollution  Incident  Prevention  Plan.  This  facility 
will  receive  No.  2  fuel  oil  by  either  tank  truck  or  tank 
car,  and  also  use  sulfuric  acid,  sodium  hydroxide,  ammonia 
and  possibly  PCB  in  their  transformers.  Spills  of  any  of 
these  materials  could  certainly  harm  the  receiving  waters 
and  we  believe  Pennsylvania  Electric  should  supply  a 
comprehensive  plan.  Such  a  plan  shall  include  information 
and  procedures  relative  to  the  prevention  of  spills  and 
hazardous  substances  including: 
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a. )  A  description  of  the  reporting  system  which  will 
be  used  to  alert  responsible  facility  management  and 
appropriate  legal  authorities. 

b. )  A  description  of  preventive  facilities  (including 
overall  facility  plot)  which  prevent,  contain  or  treat 
spills  and  unplanned  discharges. 

c. )  A  list  of  all  oil  and  hazardous  materials  used, 
processed  or  stored  at  the  facility  which  may  be 
permitted  into  the  permitted  discharge. 

Proposed  effluent  conditions  submitted  apparently  meet  both 
Federal  and  State  requirements.  However,  this  project 
will  require  an  EPA  discharge  permit  under  Section  402  of 
P.L.  92-500  and  state  certification  under  Section  401  of 
this  law,  as  well  as  a  Section  10  Permit  for  work  in 
navigable  waters.  It  is  noted  that  damage  to  fish  eggs 
and  fry  can  be  avoided  by  dredging  when  spawning  of 
important  fish  species  does  not  take  place  in  the  project 
vicinity.  The  specifics  of  the  schedule  should  be  described 
in  the  final  EIS.  Since  a  significant  amount  of  excavation 
will  be  done  utilizing  explosives,  we  recommend  coordination 
of  this  aspect  with  appropriate  Federal  and  State  Fish  and 
Game  Agencies . 

It  is  stated  that  raw  sewage  from  the  plant  is  collected  in 
a  septic  tank;  however,  no  information  is  given  on  its 
design  or  the  possibility  of  its  seepage  into  the  two 
bodies  of  water  adjacent  to  the  plant. 

We  have  reported  this  review  in  EPA  Reporting  Category  ER-2 , 
i.e.,  EPA  has  reservations  concerning  the  environmental  effects 
of  certain  aspects  oS  the  proposed  action  a«d  believes  that 
the  draft  does  not  contain  sufficient  information  to  assess 
fully  the  environmental  impact  of  the  proposed  project.  The 
classification  and  date  of  EPA’s  comments  will  be  published 
in  the  Federal  Register  in  accordance  with  our  responsibility 
to  inform  the  public  of  our  views  on  proposed  actions  under 
Section  309  of  the  Clean  Air  Act. 


Sincerely  yours 


Robert  J.  Blanco,  P.E. 
Chief 

Environmental  Impact  Branch 
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be  given  and  the  variation  of  the  parameters  between  the  measurement 
locations  and  the  plant  site  should  be  estimated.  In  order  to  predict 
the  long-term  effect  of  the  plant  on  the  air  quality,  a  rather  complete 
diffusion  climatology  will  need  to  be  prepared. 

The  task  of  estimating  the  effect  of  a  new  fossil  fuel  power  plant  on 
air  quality  is  not  at  all  an  easy  one.  The  analysis  of  the  data  and 
the  judgements  to  be  made  require  the  expertise  of  a  professional 
meteorologist.  With  the  proper  personnel  and  an  adequate  data  base,  a 
fair  and  honest  appraisal  of  the  effect  of  a  proposed  source  of  pollutant 
on  the  air  quality  can  be  made  and  evaluated. 


- 


ENVIRONMENTAL  PROTECTION  AGENCY 


November  2,  1972 


GUIDELINE  CHECKLIST  FOR  EVALUATION 
OF  FOSSIL  FUEL  POWER  PIANTIMPACT  ON  AIR  QUALITY 


Fossil  fuel  power  plants  are  frequently  the  largest  sources  of  sulfur 
dioxide  in  a  region.  As  such,  their  impact  on  air  quality  must  be 
evaluated  carefully  and  completely.  This  guideline  considers  a  number 
of  parameters  which  should  be  covered  in  an  evaluation,  including 
Environmental  Impact  Statements,  of  the  air  quality  impact  of  a  proposed 
fossil  fuel  power  plant. 

1.  Effective  Stack  Height  -  The  effective  stack  height  is  the  sum  of 
the  actual  height  of  the  stack  and  the  plume  rise.  The  height  of  the 
stack  should  be  given.  The  plume  rise  can  be  calculated  from  a  number 
of  equations  given  in  the  literature.  Among  those  in  use  now  are 
equations  given  by  Briggs  (1970)  and  by  Moses  &  iCraimer  (1971).  Besides 
the  result  of  plume  rise  calculations,  the  impact  evaluation  should  list 
the  exit  velocity  of  the  gas  from  the  stack,  the  exit  temperature  of  the 
gas,  the  internal  diameter  of  the  stack  at  its  top,  and  the  heat  content 
of  the  gas  being  released.  The  plume  rise  formulas  used  should  be  listed 
and  an  example  calculation  should'be  given. 

2.  Short-Term  Air  Quality  -  Calculations  of  ambient  air  quality  should 
be  made  for  sulfur  dioxide,  particulates,  and  oxides  of  nitrogen.  The 
short-term  calculations  should  consider  the  worst  hour  in  any  one  year 
that  can  be  expected  from  the  plant,  the  worst  24  hours  that  can  be 
expected  from  the  plant,  and  the  concentrations  that  can  be  expected 
under  fumigation  conditions. 

3.  Long-Term  Effects  -  The  impact  analysis  should  also  consider  the 
effect  of  a  plant  on  the  seasonal  and  annual  air  quality  in  the  area. 

In  estimating  short  and  long-term  air  pollution  concentrations,  the  evalua¬ 
tion  should  take  into  account  the  presence  of  other  sources  of  pollution 
in  the  area  of  the  plant,  the  effects  of  the  terrain  on  the  air  quality, 
the  centers  of  population  near  the  plant,  the  applicable  air  quality 
standards,  the  existing  air  quality  in  the  area  of  the  plant,  and  with 
regard  to  the  air  quality  standards,  availability  of  air  resources  for 
future  growth  in  the  vicinity  of  the  plant. 

To  be  adequately  evaluated,  the  analysis  on  air  quality  must  give  all 
the  data  that  is  used  in  the  analysis,  and  the  formulas  used,  including 
literature  references  and  derivations.  Where  a  new  model  not  given 
previously  In  the  literature  is  used,  validation  of  that  model  on 
independent  data  must  be  demonstrated.  Meteorological  data  will  also 
have  to  be  used  in  doing  this  analysis.  The  source  of  that  data  must 
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SUBJECT: 


April  2,  1973 


APR  1  2  1973 


OFFICE  OF  SL'.TE  PL*!;:ii:iG 

Department  of  Environmental  Resources  ftKQ  CEVElCFuEIlT 
Review  and  Evaluation  of 
SCH  No.:  73-02-3-002 
Title:  Draft  Environmental  Statement 
Lake  City  Station  Unit  1 


TO:  Mr.  R.  A.  Helss,  Coordinator 
State  Clearing  House 


FROM:  MAURICE  K.  GODDARD 

Secretary  of  Environmental  Resources 


The  aforementioned  has  been  reviewed  by  all  of  the 
appropriate  personnel  in  the  Department  through  our  DER  Clearing 
House. 

Submitted  Draft  E.I.S.  for  the  proposed  project  is  granted 
clearance  on  condition  that  the  requirements  mentioned  in  the  attached 
REVIEi;  AND  EVALUATION  REPORT,  are  met. 


This  evaluation  is  based  strictly  on  the  data  submitted 
and  actions  as  proposed.  Approval  does  not  extend  automatically  to 
any  changes  considered  minor  or  to  the  time  framework  as  proposed. 

A  re-evaluation  of  any  such  changes  will  be  necessary  as  soon  as 
data  can  be  submitted  by  the  applicant.  This  information  should  be 
submitted  by  the  applicant  directly  to  the  State  Clearing  House. 

Throughout  the  duration  of  the  review  and  evaluation,  our 
DER  Clearing  House  is  ready  to  provide  any  assistance  to  facilitate 
progress  cf  this  undertaking. 


U'  -’^KlflENT  OF  ENVIRONMENTAL  RESOb"  'S 


SUMMARY  OF  REVIEW  AND  EVALUATION 


WARNING:  The  infonnation  provided  here  is  for  use  only  with 

the  accompanying  neniorandum,  signed  by  the  Secretary, 
Department  of  Environmental  Resources.  Under  no 
circumstances  is  it  to  be  released  separately  to 
any  applicant  or  agency. 


SCH  Number:  73-02-3-002  TITLE:  Lake  City  Station  if  1 

DATE:  4-2-73  LOCATION:  Lake  City,  Erie  County 


ADDITIONAL  DATA  NEEDED 

ENVIRONMENTAL  IMPACT  STATEMENT 
_  A*  Not  applicable  to  this  project. 

____  B.  An  EIS  must  be  submitted  for  this  project,  as  soon 
as  possible. 

PERMIT  REQUIREMENTS 

A.  Not  applicable  to  this  project. 

B.  Following  permits  will  be  required  from: 

1. 

2. 

3. 


TECHNICAL  C0M>2;NTS  : 

We  have  completed  our  review  of  the  Draft  Environmental  Impact 
Statement  submitted  by  the  U.S.  Amy  Engineer  District,  Buffalo,  N.  Y. ,  on 
the  proposed  Peruisylvania  Electric  Company  Lake  City  electric  power  plant  to 
be  located  in  Girard  Twp.,  Erie  County.  According  to  the  Envircniaental 
Statement,  all  environmental  effects  are  v/ithin  the  limits  of  State  and 
Federal  standards  and  there  is  no  local  opposition  to  the  power  plant. 

A  Department  of  Environmental  Resources,  Water  Quality  Management 
Industrial  Wastes  Remit  No.  2572205  was  issued  on  December  8,  1972,  for 
this  proposed  facility.  The  Impact  Statoa:o:;f  vns  reviewed  cof.corning  the 
proposed  industrial  u-astc  treatment  units  and  diffuser  outfall  into  Lake 
Frio.  TliO  Impact  c ta tecent  is  f.cniraliy  in  ap.rcemenc  with  previous  data  and 
intornation  subtaLttad  to  the  Department  of  Environmental  Kesources  by  tne 
Funnsylvania  Electric  Company  for  the  Lake  City  Station. 

2»1S  PAGI  IS  Best  tUAIiin  IBttMUHl 
FR.iy  9'M*\sntK)  TO  DOe 
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Lake  City  Station 
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April  2,  1973 


Several  areas  of  conaent  concerning  the  diffuser  outfall  do 
exist.  They  are  as  follows: 

1.  The  icpact  stateaent  proposed  a  1400  ft.  long  outfall 
cocpared  to  a  proposed  outfall  of  approxiaately  1850 
feet  long  percitted  by  ^Catcr  Quality  Management  permit 
No.  2572205.  Subsequent  contact  with  the  Company's 
consultant  engineer  on  this  showed  that  the  1850  feet 
length  was  specified  using  maps  of  the  area.  Since 
then,  an  actual  site  survey  indicated  that  the  minimum 
depth  need  for  adequate  heat  dispersion  could  be  attained 
1400  feet  from  shore.  This  is  acceptable  to  the  Bureau 
of  Water  Quality  llanagenent. 

2.  The  icpact  statement  specifies  a  diffuser  of  24  inches 
diameter,  80  feet  long  for  one  unit.  Data  submitted  for 
Water  Quality  pentit  specified  a  16  inch  diameter  80  feet 
long  diffuser  for  one  unit  and  24  inch  diameter  160  feet 
long  diffuser  for  two  units.  The  diffuser  for  one  unit 
will  now  be  installed  at  a  24  inch  diameter  80  feet  long 
accommodating  the  future  installation  of  a  second  unit.  This 
is  acceptable  to  the  Bureau  of  Water  Quality  Management. 

The  permittee  will  be  requested  to  submit  as  built  plans  of  the 
outfall  and  diffuser. 

One  other  point  of  comment  concerns  soil  and  erosion  control  during 
contruction  of  the  facility.  Some  control  measures  are  briefly  discussed 
in  the  Icpact  Statement.  However,  with  a  total  proposed  site  development 
of  66  acres,  a  Water  Quality  Management  permit  for  soil  and  erosion  control 
will  be  required  from  our  Regional  Office.  The  applicant  is  referred  to: 

Mr.  Rirhard  Zinn,  Regional  Coordftiator 
P.O.  Box  477 

Meadville,  Penna.  16335 


(814)  724-4501 


United  States  Department  of  the  Interior 

OFFICE  OF  THE  SECRETARY 
WASHINGTON,  D.C.  20240 


In  reply  refer  to: 
PEP  ER-73/182 


MAV 
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Dear  Colonel  Moore: 

This  is  in  response  to  your  letter  of  January  29,  1973, 
requesting  our  comments  on  the  Corps  of  Engineers'  draft 
statement,  dated  January  5,  1973,  on  environmental 
considerations  for  Lake  City  Station,  Unit  1,  Erie  County, 
Pennsylvania. 

Our  comments  are  presented  according  to  the  format  of  the 
statement  or  according  to  specific  subjects. 

Soils 

As  the  environmental  statement  is  now  organized,  the  soils 
of  the  project  area  are  described  in  several  sections  under 
the  broad  topic  of  Environmental  Setting  Without  the  Project. 
We  suggest  that  this  information  be  brought  together  in  thie 
Soils  section  on  page  2-8  or  be  combined  with  the  geology 
given  on  page  2-2. 

It  appears  to  us  that  Reference  2-1  given  on  page  2-1  does 
not  show  that  the  soils  of  the  project  area  consist  of  dune 
sands  and  fine  sandy  loam  to  loamy  fine  sand  but  rather 
soils  of  the  Dune  Sand  miscellaneous  land  type,  the  Cohotton 
Series,  the  Ottawa  Series,  and  the  Fredon  Series.  We  find 
that  this  is  substantiated  by  correlating  the  Soil  Series 
descriptions  of  the  above  mentioned  soils  in  the  Soil  Survey 
Report  (reference  2-1)  with  those  in  Tables  2-11,  2-12  and  the 
discussion  on  page  2-8  of  the  statement. 

We  suggest  that  consultation  in  regard  ~o  soil  types  be 
obtained  from  Mr.  Gerald  J.  Latshaw,  State  Soil  Scientist, 

Soil  Conservation  Service.  His  address  is  Federal  Building 
and  U.S.  Court  House,  Box  985,  Federal  Square  Station, 
Harrisburg,  Pennsylvania  17108. 
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We  further  suggest  that  a  copy  ofthe  soil  survey  interpreta¬ 
tive  information  guide  pertaining  to  outdoor  recreation, 
wildlife  and  open-space  planning  be  obtained  from  Mr.  Latshaw 
to  assist  in  the  overall  recreation  plan  for  the  area. 

Estimated  Dredging  and  Blasting  Impact 

It  is  recognized  on  page  3-1  that  damage  to  eggs  and  fry  can 
be  avoided  by  dredging  at  a  time  of  the  year  when  spawning 
of  important  species  does  not  take  place  in  the  immediate 
vicinity.  We  suggest  that  the  Corps  of  Engineers  require 
the  applicant  to  dredge  or  blast  during  December  1  to  May  1 
and  June  15  to  September  15  to  the  extent  feasible.  This 
requirement  should  be  reflected  in  the  final  environmental 
statement . 

Land  Use,  Recreation  and  Historical  Sites 

The  proposed  project  will  not  adversely  affect  any  existing 
or  proposed  unit  of  the  National  Park  System,  or  any  known 
natural  or  environmental  education  sites  eligible  or  considered 
potentially  eligible  for  the  National  Landmark  Programs. 

The  area  should  be  examined  by  competent  professionals  to 
determine  the  existence  of  all  cultural  resources.  An 
important  first  step  would  be  consultation  of  the  National 
Register  of  Historic  Places  and  with  the  State  Historic 
Preservation  Liaison  Officer  for  identification  of  any 
properties  listed  or  eligible  for  listing  in  the  National 
Register.  If  such  properties  exist,  the  statement  should 
indicate  the  steps  that  are  being  taken  to  assure  compliance 
with  Section  106  of  the  National  Historic  Preservation  Act 
of  1966  (P.L.  89-665)  in  accordance  with  the  procedures  of 
the  Advisory  Council •on  Historic  Preservation  described  in 
the  Federal  Register  of  November  14,  1972.  Although  a  copy 
of  the  statement  has  been  sent  to  the  State  Liaison  Officer 
for  review,  it  is  also  advisable  that  he  be  contacted  during 
planning  stages. 

There  is  no  evidence  in  the  statement  that  a  determination 
was  made  regarding  the  presence  of  cultural  (archeological, 
historic,  architectural)  resources  by  direct  professional 
examination.  The  "old  state  line  marker"  is  the  only  such 
resource  mentioned.  However,  it  does  not  appear  that  a 
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professional  historian  was  consulted  for  the  purpose  of  identi¬ 
fying  and  evaluating  this  resource.  We  surmise  that  the  object 
is  a  boundary  monument.  We  believe  that  since  cultural 
resources  are  important  elements  of  the  environment  and  should 
receive  the  interdisciplinary  investigation  required  in  NEPA 
and  Executive  Order  11593  of  May  13,  1971. 

The  statement  also  should  indicate  how  cultural  resources 
were  considered  during  project  planning,  how  they  will  be 
affected  by  the  developments,  how  such  effects  will  be  mitiga¬ 
ted  and  what  effects  will  be  unavoidable.  Loss  of  cultural 
resources  should  be  considered  as  irreversible  and  irretrievable. 

Recreation 


Several  references  to  recreational  facilities  in  the  vicinity 
of  the  proposed  project  are  made  on  pages  2-1,  2-13;  3-19  and  3-20. 
We  suggest  that  the  final  environmental  statement  contain  a  map 
indicating  existing,  authorized  and  planned  recreational  facili¬ 
ties  in  the  general  vicinity. 

Also,  we  think  that  the  final  statement  should  identify  and 
describe  the  impacts  on  recreation  resources.  The  environ¬ 
mental  impact  section  on  pages  3-19  and  3-20  only  restates  the 
list  of  recreational  facilities  previously  mentioned  on  page 
2-1  and  2-13. 

The  impact  section  on  page  3-19  should  be  expanded  to  include 
a  discussion  on  the  following:  (1)  disruption  of  existing 
access  areas  as  a  result  of  the  project,  (2)  improvement  of 
access  areas  as  a  result  of  the  project,  (3)  impact  of  the 
project  on  fishing  opportunities  in  Lake  Erie  and  Elk  Creek, 

(4)  impact  of  the  Corps  of  Engineers  structures  on  fishing 
and  boating  in  the  project  area,  (5)  identification  of  the 
local  interests  who  will  develop  the  mooring  facilities, 

(6)  the  construction  schedule  for  the  mooring  facilities, 

(7)  how  the  proposed  facilities  contribute  to  the  county  or 
State  recreational  plans. 

Protective  Measures 


It  is  indicated  on  page  3-20  that  the  public  will  be  excluded 
from  the  plant  site.  We  do  not  think  that  excluding  people 
from  the  site  is  in  the  best  interest  of  the  general  public. 


We  suggest  that  the  entire  639-acre  site  and  associated 
transmission  rights-of-way  should  be  managed  for  public  use 
to  the  extent  practical  without  conflicting  with  the  primary 
purpose  of  the  project.  Beneficial  uses  such  as  picnicking, 
nature  study,  or  small  game  hunting  should  be  considered. 

We  suggest ,, that  a  fish  and  wildlife  management  and  public 
use  plan  should  be  developed  by  the  applicant  in  cooperation 
with  the  Pennsylvania  Fish  Commission,  the  Pennsylvania 
Game  Commission,  the  Bureau  of  Sport  Fisheries  and  Wildlife, 
the  Bureau  of  Outdoor  Recreation,  both  of  this  Department. 

If  feasible  this  plan  should  be  described  in  the  final  environ¬ 
mental  statement,  otherwise  the  final  statement  should  indicate 
that  such  a  plan  will  be  developed. 

Appendix  B 

Based  on  plant  requirements  given  in  Appendix  B,  it  appears 
that  the  lake  surface  temperature  will  not  rise  more  than 
2  degrees  F.  The  dilution  factor  theory  given  on  page  B-4 
is  dependent  on  the  theory  of  submerged  jets,  which  is 
presently  somewhat  questionable  since  there  is  considerable 
disagreement  on  how  to  define  the  physical  limits  of  a 
submerged  jet  discharging  into  a  still  body  of  water.  However, 
the  amount  of  heated  water  to  be  discharged  is  quite  small  in 
comparison  to  the  volume  of  the  receiving  water  body. 

We  hope  these  comments  will  be  helpful  to  you  in  the 
preparation  of  the  final  environmental  statement. 


Colonel  Robert  L.  Moore 
District  Engineer 
Corps  of  Engineers 
Department  of  the  Army 
1776  Niagara  Street 
Buffalo,  New  York  14207 


Sincerely  yours. 
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COMMONWEALTH  OF  PENNSYLVANIA 
PENNSYLVANIA  FISH  COMMISSION 
HAR«ISEU*C  17120 


executive  director 


May  7,  1973 


•  Col.  Robert  L.  Moore 

District  Engineer 
U.  S.  Army  Corps  of  Engineers' 

Buffalo  District 
1776  Niagara  Street 
.  Buffalo.  New  York  14207 

Dear  Col.  Moore: 

The  Department  of  Environmental  Resources,  Bureau  of 
Litigation,  sent  us  a  copy  of  your  "Revised  Public  Notice"  dated 
2  February  1973  related  to  the  proposed  intake  and  discharge 
pipelines  in  Lake  Erie  at  Lake  City,  Erie  County,  Pennsylvania. 
This  was  our  first  knowledge  of  this  notice  which  incorporates 
a  deadline  of  19  March  1973. 

Since  the  Pennsylvania  Fish  Comnrussion  has  jurisdiction 
over  the  fisheries  in  Lake  Erie  and  the  other  waters  of  the  Com¬ 
monwealth,  this  is  certainly  within  our  area  of  concern,  although 
the  Department  of  Environmental  Resources  has  replied  to  the 
effect  on  fisheries,  using  as  examples  the  present  problems  created 
by  the  discharge  line  of  the  Pennsylvania  Electric  Company's 
generating  plant  on  the  shores  of  Erie  Bay.  There  are  h oavy  fish 
kills  of  gizzard  shad  and  emerald  shiners  resulting  from  changes 
in  temperatures,  and  the  purpose  of  this  letter  is  to  determine 
whether  the  Pennsylvania  Fish  Commission  will  have  a  review 
function  in  the  application  for  the  permit. 

At  the  same  time,  since  we  are  cooperating  with  your  of¬ 
fice  in  the  reactivation  of  the  Elk  Creek  Harbor  Project,  our 
own  engineers  have  put  forth  an  informal  suggestion  that  the  pos¬ 
sibilities  of  using  somewhat  warmer  waters  to  keep  the  harbor 
refuge  free  of  ice  might  be  a  feasible  use  of  these  discharges. 
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cc:  Marvin  A.  Fein,  Esq.  ,  DER 


.Sincerely,  r\^ 
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Ralph  W-.  Abele 
Executive  Director 


FEDERAL  POWER  COMMISSION 
WASHINGTON,  D.C.  20426 

May  9,  1973 


IN  REPLY  REFER  TO: 


Colonel  Robert  L.  Moore 

District  Engineer 

U.  S.  Department  of  the  Army 

Buffalo  District,  Corps  of  Engineers 

1776  Niagara  Street 

Buffalo,  New  York  14207 

Dear  Colonel  Moore: 

This  is  in  response  to  your  letter  of  January  29,  1973,  requesting 
comments  on  the  Draft  Environmental  Impact  Statement  prepared  by  your 
office,  relating  to  the  construction  of  intake  and  discharge  structures 
for  Pennsylvania  Electric  Company's  proposed  Lake  City  combined  cycle 
electric  generating  station  on  Lake  Erie  near  Lake  City,  Erie  County, 
Pennsylvania. 

Pursuant  to  the  National  Environmental  Policy  Act  of  1969,  and 
the  April  23,  1971,  Guidelines  of  the  Council  on  Environmental  Quality, 
these  comments  are  directed  to  a  review  of  the  need  for  the  proposed 
facility  as  concerns  the  adequacy  and  reliability  of  the  affected  bulk 
power  systems  and  matters  related  thereto. 

In  preparing  these  comments,  the  Federal  Power  Commission's  Bureau 
of  Power  staff  has  considered  the  Corps  of  Engineers'  Draft  Environ¬ 
mental  Statement;  reports  made  in  response  to  the  Commission's  Statement 
of  Policy  on  Reliability  and  Adequacy  of  Electric  Service  (Order  No.  383-2); 
and  the  Bureau  of  Power  staff's  analysis  of  these  documents  together  with 
related  information  from  other  FPC  reports.  The  staff  generally  bases 
its  evaluation  of  the  need  for  a  specific  bulk  power  facility  upon  the 
load-supply  situation  <jf  the  period  immediately  f^lowing  the  expected 
availability  of  the  facility,  as  well  as  on  long-term  power  supply 
requirements. 

Utility  Background 

Pennsylvania  Electric  Company  (PENELEC)  is  one  of  four  operating 
subsidiaries  of  the  General  Public  Utilities  System  (GPU)  which  renders 
electric  service  in  New  Jersey  and  Pennsylvania.  Planning  and  operation 
of  the  GPU  bulk  power  supply  is  fully  coordinated.  Therefore,  for  the 
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purpose  of  this  review,  GPU  is  considered  to  be  a  single  system  and  the 
need  for  Lake  City  is  evaluated  in  that  light.  GPU  is  a  member  of  the 
Pennsylvania-New  Jersey-Mary land  Interconnection  (PJM) ,  a  large  highly 
coordinated  power  pool.  Under  the  terms  of  the  PJM  Interconnection 
agreement,  the  member  utilities  have  certain  obligations  with  respect 
to  providing  and  maintaining  adequate  reserves  in  excess  of  actual  load 
requirements.  A  reserve  objective  of  20  percent  of  peak  load  is  employed 
by  GPU  for  system  planning  purposes  in  satisfying  PJM's  reliability 
criteria. 

The  location  of  the  proposed  Lake  City  combined  cycle  unit  of  250  MW, 
nominal  rating,  is  about  12  miles  southwest  of  Erie,  Pennsylvania,  in 
PENELEC's  Northwestern  Division.  Existing  nameplate  capacity  in  the 
Division  consists  of  the  119-MW  Front  Street  steam-electric  plant  in 
Erie,  installed  between  1917  and  1952,  and  the  58-MW  Wayne  combustion 
turbine  station,  placed  in  service  in  1972.  With  Division  loads  currently 
in  the  order  of  400  megawatts,  it  has  been  necessary  to  rely  on  imports 
to  satisfy  customer  power  requirements.  PENELEC  and  GPU,  as  a  whole, 
are  winter  peaking  while  PJM  is  summer  peaking. 

Need  for  the  Lake  City  Facilities 

The  impact  of  the  Lake  City  plant  on  the  PJM  load- supply  situation 
is  minor,  in  view  of  the  unit's  size  (250  MW  nominal)  relative  to  the 
expected  pool  demand  of  some  38,000  MW  in  summer  1976.  Its  effect  on 
the  GPU  system  however,  is  significant,  as  shown  below.  The  unit  is 
now  scheduled  for  operation  in  October  1975.  Ambient  temperature  effects 
result  in  the  Lake  City  unit  being  rated  at  267  MW  for  winter  operation 
and  221  MW  for  summer  operation.  Ambient  temperature  also  has  an  effect 
on  other  generating  units  of  the  GPU  system;  these  effects  are  shown  below. 


GENERATING  CAPABILITY  PROJECTIONS 


Winter  Rating  Summer  Rating 

Existing  Capability,  February  20,  1973  6,085  MW  5,674  MW 

Net  of  scheduled  additions  and  retirements 
prior  to  winter  1975-1976  1,397  MW 

Net  of  scheduled  additions  and  retirements 
prior  to  summer  1976 


2,135  MW 
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LOAD- SUPPLY  PROJECTION.  GPU  SYSTEM 


Winter  1975-76  Surmer  1976 


Total  Capability,  MW 
Estimated  Peak  Demand,  MW 
Reserve  Margin,  MW 

Reserve  Margin,  Percent  of  Peak  Demand 

Reserve  without  Lake  City,  MW 

Reserve  without  Lake  City,  Percent 


7,482 

6,150 

1,332 

21.7 

1,065 

17.3 


7,809 

6,480 

1,329 

20.5 

1,108 

17.1 


For  the  peak  periods  shown,  GPU  margins  with  the  Lake  City  unit  satisfy 
the  20  percent  reserve  criterion.  Without  Lake  City,  however,  reserves 
fail  below  the  desired  level.  It  should  be  noted  that  in  considering  the 
impact  of  the  proposed  plant  on  PJM's  and  GPU's  power  supply,  the  on-time 
completion  of  all  scheduled  additions  was  assumed.  In  the  light  of  recent 
and  current  experience  with  respect  to  slippage  of  new  capacity,  delays 
are  likely  to  occur,  resulting  in  reserve  margins  less  than  those  indicated. 


Transmission 


Transmission  in  PENELEC's  Northwestern  Division  is  at  345,  230,  and 
115  kilovolts.  Distribution  in  the  area  is  mainly  supplied  from  the 
115 -kilovolt  network.  Thete  are  interconnections  with  Ohio  at  345 
kilovolts  and  New  York  at  230  kilovolts.  The  proposed  Lake  City  unit 
would  be  tapped  into  the  existing  115-kV  network  requiring  no  new  facilities. 

Alternatives  to  the  Proposed  Facilities 

As  alternatives  to  the  Lake  City  Plant,  consideration  was  given  by 
PENELEC  to  the  use  of  other  types  of  generation,  location  of  the  unit 
in  other  parts  of  the  gPU  system,  and  the  purchase  of  firm  power  from 
other  utilities.  None  of  these  proved  to  be  feasible  in  the  time  period 
studied.  Lake  City  will  have  added  value  because  it  provides  local 
protection  in  a  capacity-deficient  load  area  that  is  now  dependent  on 
power  imports  to  satisfy  its  requirements.  This  additional  generating 
capacity  would  have  the  beneficial  effect  of  relieving  the  transmission 
burden  in  the  Northwestern  Division. 
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Conclusion 


The  staff  of  the  Bureau  of  Power  concludes  that  the  electric  power 
output  represented  by  the  Lake  City  plant  is  needed  to  meet  GPU's 
projected  system  loads  and  reserve  margin  requirements. 


Very  truly  yours, 


_  ^  T.  A.  Phillips  ' 

■'  Chief,  Bureau  of  Power 


.WENDIX  A 


.A1 

Al.l 


M.2 


A1.3 


Al.3.1 


A1.3. 


B'.^LUATION'  OF  STACK  BIISSION’S  A\T)  DIFRfSION  A\'.4LYSIS 
Introduction 

The  dispersion  of  stack  emissions  is  a  function  of  meteorological 
phenomena.  I'ariations  in  air  turbulence,  wind  speed,  ambient 
tenperature ,  and  vvind  direction  influence  ground  level  concentration 
of  contaminants.  Responding  to  the  revieiv  of  the  agencs'  and 
recognizing  the  importance  of  meteorologv'.  Dr.  J.  M.  Austin 
(Professor  of  Meteorologv',  Massachusetts  Institute  of  Technologv) 
was  retained  as  a  special  consultant  to  direct  the  course  of  this 
investigation. 

General 

A  series  of  calculations  were  made  using  the  basic  information  of 
Table  .4-1  and  well  recognized  dispersion  modeling  techniques  to 
predict  ground  level  concentrations  of  contaminants  that  could 
occur  on  the  basis  of  a  3  hour,  24  hour,  and  annual  maximum 
average  for  normal  meteorological  conditions.  A  prediction  was 
made  also  for  the  case  of  "plume  trapping"  under  inversion  conditions 
and  the  condition  of  "inversion  breakup"  was  also  considered. 

Methodology' 

The  three  coirponents  of  an  estimate  of  ground  level  concentration 
are:  (a)  the  plume  rise  from  the  stack,  (b  )  the  relevent  meteorological 
conditions,  and  (c)  the  dispersion  for  these  conditions.  Computations 
of  maxima  have  been  based  on  formulae  in  standard  reference  sources 
(Reference  A-1) . 

Plume  Rise 


The  plume  rise  has  been  calculated  from  the  Briggs  equations  (Reference 
A- 2).  For  neutral  and  slightly  unstable  air  (sti)ility  class  B,  C, 
and  D)  Equation  A-1  (Table  .4-2  and  A- 3)  was  used,  and  the  distance  from  the 
source  to  the  point  of  maximum  plume  rise  was  determined  from 
Equation  .4-2  (Reference  .4-3).  For  the  stable  class  E,  Equations  A-4 
and  A- 5  (Table  A- 3)  were  used  correspondingly. 

Stack  Arrangement 

The  arrangement  of  stacks  in  the  plant  is  uncommon.  Due  to  the 
configuration  of  the  steam  generators,  gas  is  emitted  from  the 
plant  through  four  stacks,  each  of  dimension  82  in.  x  144  in.  The 
stacks  are  arranged  in  pairs  uith  14  ft  between  center  lines  of 
each  one  of  a  pair,  and  75  ft  between  center  lines  of  pairs. 

Bosanquet  et  al.,  (Reference  .4-3)  stated  that  plumes  from  multiple 
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stacks  will  rise  higher  than  a  plume  from  only  one  of  them. 
Buoyancy  flux  in  the  plume  rise  equation  Was  taken  as  that 
corresponding  to  one  stack  only.  The  prediction  of  plume 
rise  should  be  conserx'^ative  on  that  account. 

Al.3.3  Coning  Dispersion  Nbdel 

Meteorological  conditions  at  the  plant  location  can  vary  over 
a  wide  range;  and,  accordingly,  ground  level  concentrations  can 
also  range  over  orders  of  magnitude.  It  has  been  well  established 
by  formulae  and  by  observations  that  the  highest  ground  level 
concentrations  with  hot  effluents  from  stacks  acconpany  neutral 
to  unstable  atmospheric  conditions  in  the  ground  layer.  Hence, 
ws  shall  here  consider  such  a  spectrum  of  stability  conditions. 

A  stack  plume  usually  spreads  downwind  wth  its  outer  edges 
approximating  a  cone.  Such  dispersion  is  referred  to  as  the 
"coning"  case.  The  estimates  of  ground  level  concentration  under 
this  condition  are  based  on  formulae  and  parametric  values  given 
in  the  EPA  Workbook.  Ground  level  center  line  concentrations 
were  calculated  using  Equation  A- 3.  In  the  use  of  Workbook 
Values  for  parameters  Oy  and  o^  in  Equation  A- 3,  ground  level 
concentrations  averaged^over  a  10  minute  period  are  obtained. 

A  3  hour  maximum  can  be  estimated  from  a  10  minute  maximum 
througji  the  application  of  the  one  fifth  power  law  which  gives 
a  3  hour  maximum  as  56  percent  of  a  10  minute  maximum. 

Al.3.4  Inversion  Condition 

On  occasions,  an  elevated  temperature  inversion  restricts  the 
upward  dispersion  of  the  plume  with  the  net  effect  that  more  of 
the  effluent  is  mixed  downwards  to  the  ground  thereby  enhancing 
the  ground  level  concentrations.  This  meteorological  condition 
is  referred  to  as  "inversion  lid"  or  "trapping".  Under  trapping 
conditions  the  ground  level  concentrations  are  dependent  on  the 
elevation  of  the  "lid".  If  the  "lid"  is  too  low,  the  plime 
penetrates  the  inversion  and  is  thus  shielded  from  the  ground  so 
ground  level  concentrations  are  close  to  zero;  if  the  lid  is 
high,  the  dispersion  approximates  the  normal  "coning"  case.  For 
each  wind  speed  and  corresponding  plime  rise,  the  optimum  lid 
height  for  the  maximum  ground  level  concentration  is  to  place 
the  lid  at  the  lowest  elevation  for  the  entire  plume  to  remain 
in  the  atmospheric  layer  beneath  the  lid.  For  the  calculation 
of  a  1  hour  maximum  value  under  such  conditions,  B  stability 
class  and  5  meters/sec  wind  velocity  was  used.  Equation  A-1 
was  used  to  calculate  plume  rise  and  Equations  A-6  and  A-7 
(Equations  3.3  and  5.9,  respectively  from  the  WorWDook)  were 
us^  for  calculation  of  concentrations.  L  in  Equation  A-7  is 
the  lid  elevation  and  is  taken  as  the  value  of  H  with  Ah  being 
determined  from  Equation  A-1  for  the  wind  speed  of  5  meters/sec. 
The  calculations  were  made  for  y  =  0  i.e.,  centerline  values. 
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A  3  hour  maximum  value  is  obtained  from  the  1  hour  value  by 
application  of  the  one  fifth  power  law  giving  a  value  of  109 
micrograms  per  cubic  meter  136  x  • 

The  24  hour  maximum  ground  level  concentration  is  computed  by 
the  method  suggested  in  Appendix  A  of  the  Federal  Register  of 
November  25,  1971.  The  1  hour  trapping  maximum  is  multiplied 
by  0.25  to  give  a  24  hour  maximum. 

An  analysis  of  the  "inversion  breakup"  condition,  during  the 
morning,  is  not  included  insofar  as  it  is  a  transitory  short- 
tern  (less  than  1  hour)  phenomenon.  The  longer-term  (3  hour) 
restricted  plume  dispersion  is  the  "inversion  lid"  or  "trapping" 
case,  where  the  upivard  dispersion  is  inhibited  by  a  persistent 
lid  and  the  layer  beneath  the  inversion  is  unstable. 

Al.3.5  Annual  Average  Concentration 

A  stability  wind  rose  for  Cleveland/Hopkins  Airport  (based  on  5 
years  of  data)  was  used  for  this  calculation.  Three  wind 
directions  (South,  SSIV,  and  Southwest)  \«re  seen  to  be  predominant. 
Plume  rise  was  calculated  for  stability  Class  B,  C,  and  D  from 
Equation  A-1  and  for  stability  Class  F.  from  Equation  A-4.  Equation 
A- 8  taken  from  the  Workbook  was  used  for  ground  level  concentration 
calculations  based  on  22-1/2°  sector.  Calculations  were  made  for 
each  stability  class  and  wind  v^elocity  was  reported.  The  resulting 
concentrations  were  surrmated  and  averaged  to  give  the  annual  value. 
The  calculations  were  made  for  each  of  the  three  wind  directions. 

Al,4  Results 

Ejdiibits  A-1  through  A-4  show  plots  of  maximum  3  hour  average  center 
line  ground  level  concentration  of  SO2  against  downwind  distances 
for  each  of  the  stability  Classes  B,  C,  D,  and  E.  Exhibit  A-5 
shows  maximum  1  hour  value  under  trapping  conditions.  The  maximum 
24 -hour  concentration,  calciilated  from  the  one-hour  trapping 
condition  is  fount!  to  be  34  micrograms  per  cffcic  meter.  Ejdiibit 
A- 6  shows  a  plot  of  annual  average  SO2  concentration  for  the  three 
wind  directions  having  the  predominant  frequency. 

A1 . 5  Downw'ash 

The  reviev>’er  raised  the  consideration  of  aerodynamic  downwash.  With 
this  concern  in  mind,  a  recognized  authority  in  this  field.  Dr.  J. 
Halitsk)'  of  the  University  of  ^^assachusetts  l^as  retained  by  PENELEC. 
His  Special  Technical  Report  is  submitted  as  an  appendix  of  this 
final  document. 
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Other  Contaminants 


The  meteorolopy  and  the  dispersion  modeling  techniaues  are 
identical  for  all  contaminants  so  the  ratios  of  contaminant 
concentrations  at  ground  level  are  provided  by  the  ratios  of 
the  quantities  emitted  from  the  source.  In  order  to  avoid 
undue  repetition  reference  is  made  to  SO2  only  in  the  description 
and  graphical  presentation  of  the  results.  The  concentration 
of  other  contaminants  may  be  obtained  as  follows : 

for  particulates  multiply  SO2  values  by  0.032 

for  NOjj  multiply  SO2  values  by  1.24 
A1 . 7  Summary 

In  order  to  assess  the  emdronmental  impact  of  the  proposed  plant, 
a  prediction  of  the  dispersion  of  ground  level  concentration  of 
contaminants  was  made  under  meteorological  conditions  that  could 
be  expected  to  occur  at  least  once  in  a  year.  The  results  of  this 
study  (Table  A-4)  show  clearly  that  predicted  values  are  much 
below  standards.  The  highest  value  calculated  in  terms  of  standards 
was  the  24  hour  maximum  SO2  concentration  and  it  was  only  13  percent 
of  the  Federal  Secondary  Standard.  An  attempt  was  made  to 
determine  "Background  lvalues"  to  \diich  the  plant  contribution  would 
be  added.  Information  was  received  from  the  Meadville  Regional 
Office  of  the  D.E.R.  Two  24  hour  data  listings  prepared  by  the 
National  Air  Surveillance  Network  of  EPA  were  supplied.  Tlie  first 
list  was  a  set  of  12  recordings  made  in  the  period  from  July  to 
Decenber  1970,  with  a  minimum  of  one  and  a  maximum  of  three 
observations  per  month.  A  zero  value  was  reported  for  five  of  the 
twelve  observations .  The  maximum  value  reported  was  209  micrograms 
per  cubic  meter  and  the  geometric  mean  was  23  micrograms  per  cubic 
meter.  The  second  list  obtained  was  a  series  of  24  observations 
made  twice  monthly  throughout  1972.  The  highest  value  recorded 
was  106  micrograms  per  cubic  meter  and  the  geometric  mean  was  20 
micrograms  per  cubic  meter.  The  data  were  obtained  at  the  monitoring 
site  at  606  West  Second  Street  in  the  City  of  Erie.  The  Lake  City 
Site  is  in  open  country  and  should  have  lov\'er  background  contaminant 
levels  than  those  from  an  urban  site.  It  is  apparent  that  the 
plant  contribution,  added  to  "background",  gives  maximum  ground- 
level  concentrations  much  belov^'  standards. 

The  concentration  values  in  Table  A-4  for  3  hour  and  24  hour 
averages  are  estimates  of  the  maxima  for  these  time  periods.  They 
are  much  higher  than  the  "normal"  values  expected  in  the  vicinity, 
from  the  power  plant  source.  The  maximum  annual  average  of  1.25 
micrograms  per  cubic  meter  is  one  measure  of  the  "average" 
concentration  close  to  the  proposed  plant,  arising  from  the  power 
plant  alone.  This  maximum  annual  average  is  probably  an  over¬ 
estimate  since  it  is  calculated  from  a^'s  which  are  calibrated  for 
maximum  (and  not  average)  concentrations .  Another  measure  of  the 
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"normal"  ground  level  concentrations  can  be  obtained  through  the 
use  of  ratios  determined  from  a  paper  by  Martin  and  Barber 
(Reference  A-5).  They  shov\’  that  the  median  dovsmind  1  hour 
concentration,  at  the  location  of  the  maximum  concentration  is 
approximately  0,07  times  the  maximum  concentration.  Also,  that 
the  median  24  hour  average  is  approximately  0.04  times  the 
maximum  24  hour  average.  Applying  these  ratios  obtain  8 
micrograms  per  cubic  meter  as  a  "normal"  3  hour  concentration 
about  2  bn  from  the  plant,  in  a  22-1/2°  sector  do\\Tiwind  of  the 
plant.  Similarly,  the  median  24  hour  average  at  a  dowmvind 
location  is  1.4  micrograms  per  cubic  meter.  This  24  hour  median 
estimate  is  an  order  of  magnitude  less  than  the  indicated  median 
background  value  at  606  West  Second  Street  in  the  City  of  Erie. 

TTie  emission  rate  of  unbumt  00  is  not  veil  established  yet  for 
a  plant  of  the  subject  t>"pe.  Definite  values  vdlT  not  be  available 
until  the  prototype  becomes  operational  before  the  end  of  1973. 

The  manufacturer  is  confident,  hov'ever,  that  should  values  in 
excess  of  standards  be  measured  test  evolutionar)"  burner  development 
will  be  incorporated  into  the  proposed  plant  to  bring  CO  into 
conformance  vith  standards. 

The  reviewer  has  also  raised  questions  in  the  area  of  emissions 
and  contamination. 

On  June  20,  1972  PENELEC  counsel  sought  an  interpretation  from  the 
Director,  Division  of  Stationarv'  Source  Enforcement  of  the  EPA  on 
the  applicability  of  the  Standards  of  Performance  of  New  Stationary 
Sources  (40  CFR  Part  60)  to  a  combined  combustion  tuibine  and 
steam  generating  plant.  The  Director  in  his  reply  of  July  3,  1972 
indicated  that  "both  the  heat  input  and  emission  products  of  the 
combustion  turbine  will  be  excluded  in  determining  compliance  of 
the  steam  generating  plant  vith  the  Standards  of  Performance  for 
New  Stationary  Source  (40  CFR  Part  60) ."  The  reviewer  now  invites 
our  attention  to  the  fact  that  Standards  for  Combustion  Turbines 
are  due  to  be  proposed  by  EPA  in  the  near  future;  and  he  continues 
to  say,  "These  Standards  \vill  probably  limit  emissions  approximately 
to  the  levels  permitted  for  new  boilers;  and  this  source  would 
exceed  such  a  NO^  Standard  several  fold."  The  manufacturer  of  the 
combined  cycle  plant  has  on  going  research  programs  in  the  area  of 
reducing  NO^  emissions,  and  he  is  prepared  to  fomish  this  plant 
with  equipment  vhich  can  effectively  lower  NQx  below  standards.  An 
explanation  of  the  lower  production  of  NOx  in  the  auxiliary  duct 
burners  than  in  the  combustion  turbines  (0.23  lbs/106  Btu  vs  0.72 
lbs/106  Btu)  is  as  follows .  Oxides  of  nitrogen  formations  are 
fixed  primarily  by  the  rate  of  formation  and  residence  time  in  the 
hot  reaction  zones  of  the  combustion  equipment.  These  characteristics 
are  very  different  for  combustion  turbines  and  duct  burners.  The 
former  has  characteristically  produced  more  NO^  than  the  latter. 
Research  is  active  in  this  area  and  abatement  techniques  are  av^ailable. 

A1.8  Emissions 

Tabulations  of  emissions  are  presented  in  Tables  A-5,  .A- 6,  and  A- 7. 
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TABLE  A-1 


BASIC  INFORMATICS' 


Stack  Height 

85  ft 

Tallest  Adjoining  Building 

65  ft 

Plant  Elevation 

700  ft 

Fuel  Used  (See  Fig.  8.1-2) 

No.  2  standard 

Maximum  Sulphur  Content  by  Wei^t 

0.5% 

Average  Sulj^ur  Content  by  Wei^t 

0.35% 

Maximum  Gas  Flow  Total 

1400  Ibs/sec 

Maximum  Gas  Flow/Stack 

350  Ibs/sec 

Stack  Flue  Gas  Tenperature 

340 

Stack  Dimensions  (Each  of  4) 

82  in.  X  144  in. 

Ambient  Air  Tenperature 

(for  diffusion  calculations) 

70  F 
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NOTATIONS 


Plume  rise  above  top  of  stack 
Buoyanc)’'  flux  parameter 
Average  wind  speed  at  stack  level 
Horizontal  distance  downwind  of  stack 
Heat  emission  due  to  efflux  of  stack  gases 
Concentration  of  gas  or  aerosols 
Emission  rate  of  pollutants 

Standard  deviation  of  plume  concentration  distribution  in  the 
horizontal  and  vertical  respectively 

Effective  emission  height  (sum  of  physical  stack  heigjit  and 
plume  rise  Ah) 

Restoring  acceleration  per  unit  vertical  displacement  for 
adiabatic  motion  in  atmosphere 

Gravitational  acceleration 

Vertical  potential  temperature  gradient  of  atmosphere 
Hei^t  of  stable  layer 

Co-ordinate  dimensions  from  source,  downwind,  perpendicular 
thereto,  and  vertical  ^ 

Downwind  distance  corresponding  to  a-  vdien  a,  is  set  equal  to 
0.47L 


TABLE  A- 3 


FORMULAE 


i  2 

Ah  =  1.6  F  ^  u'^ 


where  F=3.7xlO'^C^in  this  equation 


X  =  119  F^ 


TTOyO^u 


-  I 


Ah  =  2.9  —  I 
us 


wiiere  F  =  3 .  7  x  10 


and  S  =  &  •  '^0 


X  =  2.4 


where  s  =  §.  . 


— 9 -  exp  -  j 

TTOyO^u  2  Cj 


for  all  values  of  x  from  source  to  x^ 


__5L -  exp  -  i 

ffrOyLu  2  Oy 


for  all  values  of  x  greater  than  2xl 


ux 


1  rH 

exp  -j  Cj-) 


imp.  A- 4 


COMPARISON  OF  AIR  OHALITY  STANDARDS  AND  PRFDICTED 
OROUND  mTL  CCWCHNTRATIONS 


Predicted 

Federal 

Standard 

Values 

Primar/ 

Secondary 

Sulpiiur  Dioxide 

Max.  annual  average 

1.25 

80 

60 

Max.  24  hour 

34 

365 

260 

Max.  3  hour 

109 

1300 

Particulate  Matter 

Max.  annual  average 

0.04 

75 

60 

Max.  24  hour 

1.09 

260 

150 

Nitrogen  Oxide 

Max.  annual  average 

1.55 

100 

100 

All  values  expressed  in  micrograins  per  cubic  meter. 
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@  Peak  350.1  4  182  45.5  0.52  4.0  lbs  per  0.80 

million  BTU 
Heat  Input 
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B1  IHERMAL  EFFLUENT  OCX^SIDERATIONS 

Bl.l  Description  of  Ihennal  Effluent  Dilution  Characteristics 

The  thenrel  effluent  from  the  250  fi’J  corribined  cycle  unit 
will  vary  with  atmospheric  conditions  and  the  degree  to  vAiich 
the  water  in  the  cooling  tower  circuit  is  concentrated. 

The  effluent  (blowdown)  will  vary  with  concentration  as 
follows : 

Plant  Requirements  Cooling  Tower  Concentrations 

2  3  4 

Blcwdown  (thermal  effluent)  1400  700  467 

(gpm) 

Under  average  operating  conditions,  three  concentrations  of 
water  in  the  cooling  tower  will  prevail,  however,  to  define 
the  range  of  performance  of  the  proposed  submerged  discharge 
structure,  the  blcwdown  flows  corresponding  to  two  and  four 
concentrations  were  lased. 

When  the  heated  blcwdown  is  discharged  from  a  niiltiple  port 
diffuser  into  a  receiving  water  of  greater  density,  the  blow- 
dCT'?n  is  diluted  by  turbulent  jet  mixing.  Table  B-1  is  based 
on  an  outlet  diffuser  depth  of  12  feet  below  miniitnm  laJce 
water  level,  and  on  tenperature  measurements  taJcen  diiring  the 
winter,  spring,  and  sunnier  of  1969  in  the  neighborhood  of 
Presque  Isle,  (Peference  B-1);  However,  it  should  be  printed  out 
that  the  diffuser  outlets  are  pleuoed  14  feet  below  lake  low 
water  level.  • 

From  the  foregoing  table,  it  can  be  concluded  that  during  the 
months  in  vhich  the  la)ce  surface  is  free  of  ice,  the  maximum 
tenperature  differences  between  the  diluted  plant  blowdown  and 
the  lake  surface  tonperature  will  be  Ocmparison  of  the 

temperatures  of  the  lake  survey  for  Harmermill  Paper  Kill 
Corporation,  with  the  lake  temperature  data  published  by  International 
Joint  Ccrmission  (Reference  B-2) ,  disclosed  that  the  water  tenperatures 
at  the  Lake  City  Pleint  diffuser  outlet  area  should  be  lower  them 
the  cases  given  in  the  above  tables. 

After  the  waste  has  been  initially  diluted,  there  develops 
an  almost  homogeneous  mixture  in  the  vicinity  of  the  point 
of  discharge.  With  the  passage  of  time,  this  mixture  of 
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blowdown  water  and  lake  water,  wtiich  is  called  the  blowdown 
diluted  effluent  field,  begins  to  drift  away  from  the  point 
of  discharge  with  the  prevailing  lake  currents.  As  the  blow¬ 
down  diluted  effluent  field  drifts,  it  also  begins  to  spread 
in  the  shape  of  a  plume.  The  center  of  this  effluent  field  will 
be  located  1350  feet  from  the  lake  shoreline. 

The  diffuser  is  oriented  in  a  direction  N  200W,  perpendicular 
to  the  predominant  lake  currents  (Reference  B-1  and  B-2)  to 
achieve  maximum  dilution.  A  port  diameter  of  2-1/2  inches  will 
be  used  for  the  total  length  of  the  diffuser  and  the  eight  ports 
will  be  spaced  on  10  feet  centers.  To  minimize  interference 
between  adjacent  buoyant  jet  plumes,  the  ports  will  discharge 
horizontally  and  alternatively  to  opposite  sides  of  the 
diffuser. 

The  Outfall-Diffuser  System  Feasibility  Study  for  the  Hammer- 
mill  Paper  Company  (Reference  3.2-8)  indicates  that  in  the 
area  of  the  lake  located  East  of  Presque  Isle  Peninsula,  the 
lake  water  currents  are  larger  than  8.65  feet  per  minute  80 
percent  of  the  time,  since  this  velocity  is  the  maximum 
water  current  at  which  a  stratification  layer  with  a  2°F 
differential  can  be  maintained.  Tiierefore,  stratification  of 
the  diluted  effluent  plume  will  be  possible  20  percent  of  the 
time  (Reference  3.2-7  and  3.2-10);  however,  the  lake  water 
currents  at  the  unprotected  shoreline  at  the  plant  site  will 
be  larger  than  these  encountered  in  Erie,  Pennsylvania  in  the 
protected  area  east  of  Presque  Isle  Peninsula  where  the  Hammer - 
mill  Paper  Coiipany  has  its  outfall  diffuser,  and  therefore 
it  can  be  concluded  that  epilimnetic  stratification  will  caily 
be  possible  a  small  part  of  the  time. 

From  the  tabulation  shown  in  Table  B-1,  it  can  be  concluded 
That  the  water  temperature  at  the  surface  of  the  lake  under 
normal  conditions  (lake  surface  not  frozen)  will  not  rise 
more  than  20F  over  the  temperature  that  existed  before  the 
addition  of  the  heated  effluent. 

This  difference  can  be  seen  from  Table  B-1  by  examining  the 
column  entitled  "Diluted  Effluent  Tenperature"  as  opposed 
to  the  adiacent  column  entitled  "Lake"  Surface  Temperature". 


Bl.1.1  Characteristics  of  the  Shore 
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The  shore  line  consists  of  easily  eroded  bluffs  sane  80  to 
100  feet  high  fronted  by  narrow  shingle  beaches  which  are 
exposed  or  inundated  depending  on  the  variations  in  lake 
levels.  The  bluffs  are  the  major  source  of  beach  material 
in  the  area.  Very  little  of  the  material  from  the  west  or 
east  comes  into  the  area  and  very  little  is  supplied  by 
tributary  streams  because  of  the  harbor  structures  at 

Conneaut  Harbor  to  the  west  and  Presque  Isle  to  the  east;  > 

this  assumption  is  further  corroborated  by  the  attached 
diver's  report  (Section  2). 

Analyses  of  the  bluff  material  have  been  made  (Reference 
B-6)  and  foimd  that  only  about  30  percent  is  suitable  for 
beach  building.  Littoral  drift  is  predominately  from  the 
west  due  to  the  greater  pitch  and  movement  of  winds  from 
the  westerly  quadrant.  From  sounding  and  the  report  of  the 
diver  (Reference  B-7)  the  offshore  bottom  is  gradual  sloping 
shale  with  very  little  sand  cover. 


Bl.1.2  Ice 

In  early  December  of  average  winters  ice  starts  to  form  in 
the  shallow  waters  along  the  lake  shore.  During  severe 
winters  the  entire  lake  may  freeze  over  to  a  depth  of  3  feet. 
During  this  time  the  shore  is  protected  from  wave  attack. 

By  early  March  the  ice  begins  to  break  up  and  forms  floating 
ice  fields  which  are  moved  by  wind  and  waves.  The  floating 
ice  cakes  can* then  buffer  shore  structures  (Reference  B-6). 


Bl.1.3  Lake  Levels 

The  erosion  rate  is  greatly  effected  by  the  lake  levels  since 
wave  attack  during  periods  of  high  lake  levels  is  directly 
on  the  toe  of  the  bluffs.  During  periods  of  low*  lake  levels 
the  waves  are  broken  by  the  protective  beach.  IVhen  the  water 
is  deeper  the  waves  can  move  closer  to  the  shore  before  breaking. 
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Miniinum  lake  levels  occur  during  the  winter  months  when 
precipatation  is  in  the  form  of  ice  and  snow.  High  levels 
occur  during  the  sutimer  months  vAien  the  full  effect  of  run¬ 
off  is  felt  (Reference  B-6) . 

Another  inportant  cause  in  lake  level  fluctuation  is  due 
to  wind  set  up  and  seiches.  Ihese  causes  are  more  inportant 
on  Lake  Erie  than  on  the  other  lakes  due  to  its  relatively 
shallow  depth  as  oonpared  to  the  other  Lakes.  Westerly 
and  onshore  winds  tend  to  raise  water  levels  in  the  Lake  City 
area  while  easterly  and  offshore  winds  tend  to  lower  water 
levels. 

Bl.1.4  Seiches 

Seiches  caused  by  wind  are  the  most  common  on  lake  Erie. 

As  the  wind  stress  vMch  causes  the  wind  setip  begins  to 
lessen,  the  water  can  no  longer  remain  an  adverse  gradient 
and  an  inertial  surge  of  water  or  a  seiche  takes  place. 

These  seiches  move  mainly  from  east  to  west  due  to  the 
orientation  of  the  lake  and  the  predominate  direction  of 
storm  movement  (Reference  B-9) . 

Seiche  action  is  greater  at  the  west  and  east  ends  of  the 
laJce;  and  it  is  e^^Jected  that  during  seiche  periods  the 
stratification  of  the  diluted  effluent  at  the  plant  site 
will  be  non-existent. 

B1.2  Proposed  Protective  Measures 

When  the  heated  blowlown  is  discharged  from  a  multiple  port 
diffuser  into  a  receiving  water  of  greater  density,  the 
Blowdavn  is  diluted  ty  turbulent  jet  mixing.  The  velocity 
gradient  between  the  edge  of  the  plume  and  the  surrounding 
water  causes  a  turbulence  and  resultant  mixing  action  as  the 
plume  rises  toward  the  surface  due  to  its  bouyancy. 

Theoretical  anedysis  (Reference  B-3)  shows  that  the  dilution 
factor  is  related  to  the  depth  from  the  water  surface  to  the 
center  of  the  discharge  jet,  Y,  the  diameter  of  the  discharge 
orifice,  B,  the  blowdown  discharge  per  jet,  Q,  and  the 
densimetric  Froude  number,  F,  for  a  liquid  -  liquid  system 
defined  ais: 

_  _ 

^  .  g.B 

S 

Where: 

V  *  jet  velocity 


B-4 


S  =  specific  gravity  of  blavdo-Ti 

LS  =  difference  in  specific  gravity  between  the  bloxicwn 
and  surrounding  Icike  water 

g  =  acceleration  due  to  gravity 

B  =  discharge  jet  diaineter 

Ihe  interrelationship  of  these  variables  can  be  seen  in 
Reference  B-4,  vAiere  the  dimensionless  ratio  Y/B  is  plotted 
versus  the  Froude  nuntier  and  various  dilution  factors,  D, 
contours  are  obtained. 

lb  allow  installation  of  additional  rnultiport  diffuser  pipe 
dictated  by  future  operating  conditions  or  new  regulatory 
requirements  due  to  environmental  changes,  the  end  of  the 
submerged  diffuser  pipe  will  be  provided  with: 

a.  A  removable  plug  furnished  with  lifting  eyes. 

b.  An  extended  trench  beyond  the  end  of  the  outfall  terminus 
for  a  minimum  length  of  20  feet.  The  trench  will  be  back¬ 
filled  with  excavated  material. 

A  proposed  sequence  of  construction  to  reduce  the  inconven¬ 
ience  caused  by  removal  of  excavated  materials  is  to  open  a 
trench  section  with  ej^losives,  placing  bedding  material  in 
the  bottom,  install  a  pre-assembled  pipe  section,  backfill 
around  the  offshore  pipe  with  material  extracted  from  the 
next  section  of  trench,  and  remove  excess  material 


Riprap  will  be  placed  on  tc^  of  the  pipe  to  protect  the  pipe 
against  wave  ^forces  and  erosion  effects  jn  the  shallow  waters . 
In  the  diffuser  area  the  bottom  of  the  pipe  installation  will 
be  protected  and  stabilized  with  tremie  concrete. 
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Cl  DESCRIPTKXJ  OF  WASTES  AND  TREATMENT  PLAN 

Figure  1-3,  the  Plot  Plan  -  Waste  Collection 
and  Treatment  Facilities  presents  the  \vaste  treatment  plan. 

A  description  of  the  wastes  and  waste  system 

follows . 

Cl.l  Industrial  Wastes 

The  Lake  City  Plant  will  be  a  proposed  combined  cycle  generating 
station  consisting  of  two  fuel  oil  burning  combusion  turbines 
and  one  steam  turbine.  The  generating  capacity  of  the  station 
will  be  250  megawatts. 

Operation  of  the  generating  station  will  create  the  following 
wastes: 

a.  Water  treatment  sludge 

b.  Water  demineralizer  regenerant  waste 

c.  Plant  floor  drains 

d.  Gas  turbine  oil  drainage 

e.  Turbine  washdcwn  waste 

f.  Boiler  blcwdown 

g.  Boiler  cleaning  waste 

h.  Condenser  cooling  tower  blowdown 

Cl. 1.1  Water  Treatment  Sludge 

Water  treatment  for  various  plant  uses  will  be  designed  to 
si?)ply  550  gpm.  Treatment  of  this  water  as  a  first  st^ 
will  include  coagulation-clarification- filtration  for  removal 
of  suspended  solids  and  color  from  the  raw  water.  The 
coagulation-clarification  phase  of  the  water  treatment  will 
result  in  about  450  pounds  per  day  (dry  weight)  solids 
occurring  as  a  1  percent  sludge  concentration.  This  equates 
to  5500  gallons  per  day  of  sludge  which  will  discharge  to 
one  of  two  gravity  sludge  drying  beds  for  dewatering.  The 
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dewatered  sliidge  will  approxiinate  15  percent  solids  v^ch 
at  a  density  of  75  Ibs/cubic  foot  will  result  in  1.5  cubic 
y  ards  to  be  disposed  of  in  a  state  approved  landfill.  Ihe 
5200  gallons  of  filtrate  will  have  the  same  cheniical  char¬ 
acteristics  as  the  treated  plant  water  and  will  combine 
with  the  other  plant  wastes  for  discharge  to  Lake  Erie. 

Ihe  gravity  sludge  drying  beds  will  be  constructed  in  con¬ 
crete  shells.  Each  bed  will  provide  2400  square  feet  of 
filter  area  and  will  have  a  2  month  service  life  between 
cleaning. 

Cl.  1.2  Water  Derdneralizer  Regenerant  VJaste 

Water  used  for  boiler  feed  makerp  will  be  denuneralized  by 
a  diplex  set  of  anion-cation  demineralizers .  Regeneration 
of  one  anion-cation  set  will  create: 

Cation  =  3170  gpm  +  372  lbs  H2SO4 

Anion  =  3720  gpm  +  304  lbs  NaOH 

This  wil]  discharge  into  a  25,000  gallon  batch  operated 
collection  tank  for  chemical  equalization  and  neutralization 
to  7.0.  The  treated  waste  containing  about  8640  ppm 
dissolved  solids  and  4430  jpm  SO4  will  be  control  discharged 
and  mi^ied  with  the  other  station  discharges.  Such  control 
will  be  exercised  so  as  bo  maintain  the  combined  station 
effluent  within  acc^table  limits. 

Cl. 1.3  Plant  Floor  Drains 

The  station  floor  drains  will  oonfoine  and  exit  the  building 
at  one  point.  At  this  point  an  oil  separator  will  be  installed 
to  provide  a  treatment  capacity  of  400  gallons  per  minute. 

Using  American  Petroleum  Institute  parameters  the  unit 
dimensions  aJe :  ^ 

Length  =  29  feet 

Width  =8.5  feet 

D^th  =  3.5  feet  (side  water) 

Discharge  from  the  oil  separator  will  combine  with  the  other 
station  wastes  for  discharge. 

Cl. 1.4  Gas  Turbine  Oil  Drainage 

’4isfiring  on  startvp  of  either  of  the  gas  turbine  units 
oould  occur  and  result  in  drainage  of  unfired  fuel  oil.  A 
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280  gallon  collection  tank  located  by  each  turbine  will 
collect  any  fxael  oil  drainage.  The  drainage  will  be 
returned  to  the  oil  storage  system. 

Cl.  1.5  Turbine  Washdown 

It  nay  be  necessary  to  wash  the  turbines  on  a  scheduled 
basis  of  one  month  intervals.  The  quantity  of  such  wash¬ 
down  will  be  650  gallons  per  turbine  or  1300  gallons  for  the 
two  oil  fired  turbines. 

The  washdown  waste  from  each  turbine  will  collect  in  a 
oomnon  sistp  and  discharge  to  the  boiler  cleaning  basin 
for  treatment  and  disposal. 

Cl.  1.6  Boiler  Blcwlcwn 

The  quantity  of  blowiown  expected  is  as  follows: 

489,105  Ibs/hr/boiler  x  2  boilers  =  978,210  Ibs/hr 

978,210  Ibs/hr  . 

(8.-i3-lBs/giirr60  iriLnTS-y  =  1^56  gpm  boiler  feed  water 

1956  gpm  x  .005  =  10  gptn  blowdcwn 

This  water  will  contain  lew  dissolved  solids,  lew  suspended 
solids,  and  very  little  total  heat  quantity  due  to  the  small 
total  volxome.  Ihe  discharge  will  be  via  the  floor  drain 
system. 

Cl.  1.7  Boiler  Cleaning  Waste 

Prior  to  steam  boiler  operation  the  boiler  will  be  cleaned 
with  alkaline-detergent  -  acid  solutions.  Each  of  the 
cleaning  phases  will  be  acconpanied  by  a  flushing  operation. 
After  the  pre-startup  cleaning  the  boilers  will  probably 
require  cleaning  at  5  year  intervals. 

The  wastes  produced  from  cleaning  of  a  boiler  will  total 
122,500  gallons  containir^  phosphate,  iron,  and  dissolved 
solids.  The  total  waste  will  collect  in  a  250,000  gallon 
bcisin  for  batch  treatment  and  pH  neutralization. 

Treatment  will  consist  of  addition  of  caustic  (NaOH)  and 
hydrated  lime  CaCCiH)^  for  precipitation  of  the  pho^hates 
and  iron  and  neutralization  of  the  pH.  Chemical  mixing 
in  the  basin  will  be  acconpanied  by  waste  circulation  through 
the  waste  discharge  punp.  I'Jhen  all  dissolved  phosphate  and 
iron  has  been  precipitated  the  mixing  will  be  stopped  and 
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quiescent  s^tling  of  the  precipitates  will  be  acoorrplished. 

The  clear  svpematant  will  be  control  purrped  frcjm  the  basin. 

The  settled  precipitate  will  dry  in  the  basin  then  renoved 
for  disposal  as  landfill. 

Cl. 1.8  Condenser  Cooling  Tower  Blow3cwn 

A  cooling  tower  will  service  the  steam  condenser  water. 

The  water  cycle  thus  formed  will  have  a  system  blc^down  vdiich 
is  required  to  maintain  the  chemical  characteristics  of  the 
system.  The  blowdown  and  all  aforementioned  wastes  will 
combine  and  form  one  plant  discharge  to  Lake  Erie. 

Cl. 2  Effluent  Characteristics 

Several  preliminary  conferences  were  held  with  representatives 
of  the  Pennsylvania  Department  of  Environmental  Resources  and 
Erie  County  Department  of  Health.  The  following  discharge 
characteristics  were  pressed  and  tentatively  ^jproved. 

Quantity  1.75 

Color  20  rog/1 

pH  7.0  -  8.0 

Suspended  Solids  30  mg/1 

Dissolved  Solids  1000  mg/1 

Fe  -  dissolved  .32  mg/1 

Manganese  .  44  mg/1 

Dissolved  ojq^gen 
satirrated  at  anbient 
terrperature 

Sulfate  217  mg/1 

Reference  to  Section  3  of  this  r^xirt  presents  the  ejqsected 
thermal  effects  of  the  plant  discharge  on  Lake  Erie. 

Cl. 3  Accidental  Pollution  Prevention  Facilities 

In  addition  to  the  aforementioned  treatment  facilties 
designed  to  collect,  treat,  and  discharge  those  wastes 
expected  from  nomal  station  operation,  the  following  facil¬ 
ities  have  been  provided  to  prevent  accidental  dischaorge 
of  polluting  materials. 

Cl. 3.1  Transformer  Area 

A  stone  filled  bed  will  sirrround  the  station  transformers 
and  oil  breakers.  If  a  nature  should  occur  in  the  transformer 
oil  system,  the  escaping  oil  will  be  confined  within  the  stone 
bed  and  subsequently  removed  for  safe  disposal. 


Cl. 3. 2  Fuel  Oil  Uhloading  and  Fuel  Oil  Storage 
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As  shewn  in  Figure  1-3,  all  drainage- from  the  oil 
unloading  area  will  be  confined  and  discharged 
into  the  diked  area  surrounding  the  oil  storage 
tanks.  Dischai'ge  from  tiiis  diJeed  cirea  will  be  by 
gravity  via  a  locked  valve  and  under  nanual  sipervision 
through  an  oil  sepcirator.  Ihis  facility  will  prevent  stray 
oil  as  well  as  a  large  accidental  discharge  fxxm  this  area 
to  the  Lake. 

3  Chemical  Storage  Tanks 

All  chemical  storage  tanks  located  in  the  station  building 
such  as  sulfuric  acid,  sodium  hydroxide,  and  anmonia  will 
each  be  surrounded  by  a  containment  wall.  The  containment 
will  have  capacity  to  confine  the  contents  of  a  fiiLl  tank. 

Sanitary  Wastes 

An  onsite  sewage  collection  and  treatment  system  will  serve 
the  station.  Ihe  treatment  system  will  consist  of  septic 
tanks  and  tile  field  drainage  for  effluent  disposal. 

The  normal  employee  conplement  will  be  three  to  five  men 
for  each  of  three  shifts  per  day  with  periodic  naintenance 
force  increasing  the  station  conplement  to  35  people, 
therefore,  the  sanitary  system  has  been  designed  to  handle 
1750  gallons  per  day  at  50  gallons  per  capita  per  day. 

A  permit  for  the  facility  has  been  recieved  from  the  Erie 
County  D^sartment  of  Health  (#163971) . 
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APPENDIX  D 


D1  INTRODUCTION 

Atmospheric  dispersion  of  combustion  effluents  from  the  Lake  City 
plant  has  been  analyzed  in  Reference  1  using  conventional  plume  rise 
and  dispersion  equations  which  do  not  consider  plume  behavior  near 
the  point  of  emission.  This  procedure  is  valid  for  plants  having 
stacks  that  release  their  effluents  well  above  the  building  wake. 

When  the  stack  tops  are  near  or  below  the  top  of  the  wake,  and 
wrind  speeds  are  sufficiently  high  to  cause  the  lower  boun^ry  of 
the  plume  to  intersect  the  wake,  some  of  the  effluent  is  dispersed 
downward  rapidly  due  to  the  large  wake  turbulence,  and  sane  may 
enter  the  stand:ing  eddy,  called  the  cavity,  surrounding  the  building. 
Effluent  concentrations  may  then  be  found  at  ground  elevation  at 
all  distances  from  the  building,  at  the  building  surfaces,  and  even 
inside  the  buildings  if  the  building  ventilating  system  has  its 
fresh  air  source  within  the  contaminated  cavity. 

A  rule  of  thumb  for  estimating  if  the  effluent  will  clear  the  wake, 
thereby  permitting  analysis  by  conventional  means,  is  that  such 
conditions  will  exist  if  the  stack  height  above  ground  is  at  least 
2.5  times  the  height  of  the  building.  For  the  Lake  City  plant, 
stack  height  is  85  ft  and  the  height  of  the  roof  of  the  intake  cooler 
house  is  77  ft,  yielding  a  ratio  of  1.1. 

Therefore,  there  is  justification  for  the  suspicion  that  effluent 
entrainment  in  the  wake  may  occur. 

The  state  of  the  art  of  analysis  of  effluent  entrainment  in  building 
wakes  is  primitive.  The  most  accurate  results  are  obtained  by  wind 
tunnel  tests  using  appropriate  scaling  parameters.  Nevertheless, 
some  estimates  of  plume  entrapment  can  be  made,  using  approximate 
methods  based  on  experimental  observation,  insight,  and  application 
of  the  laws  of  mass  conservation. 

In  the  following  sections,  plume-wake  interaction  will  be  analyzed 
with  respect  to: 

a.  Magnitude  of  cavity  concentrations 

b.  Magnitude  of  ground  level  concentrations  within  the  wake 

c.  Effect  of  a  25  ft  increase  in  stack  height 

The  results  of  the  analysis  will  be  ccmpared  to  air  quality  standards, 
and  recommendations  will  be  made  regarding  the  need  for  stack 
extensions  and  for  corroborative  wind  tunnel  tests. 
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BASIC  DATA 


Building  and  site  configurations  are  shovn  on  Gilbert  Associates,  Inc., 
Drawings  No.  C-100-502,  D-089-005  and  E-089-004.  The  orientation  of 
the  plant  is  such  that  a  west  wind  is  critical  for  maxiinuni  plume 
entrapment.  The  approach  terrain  to  the  west  is  flat  and  clear  of 
trees  to  a  distance  of  about  400  ft  (122  m) .  The  terrain  to  the 
east  is  flat  and  unobstructed  except  for  two  oil  storage  tanks, 

150  ft  dia.  X  48  ft  high,  the  nearest  of  v.hich  is  660  ft  (201  m) 
from  the  building.  The  eastern  site  boundary  is  2400  ft  (730  m)  from 
the  building. 

Figure  1  shows  the  building  proportions.  The  west  face  is  260  ft 
wide  (excluding  small  flanking  structures) ,  and  60  ft  high.  The 
roof  ridge  is  67  ft  high.  Each  stack  opening  is  rectangular,  12  ft  x 
6  ft-10  in.,  oriented  with  the  long  side  in  the  east-west  direction, 
and  located  85  ft  above  ground.  Effluent  properties  are  temperature 
340  F,  velocity  90  ft/sec,  and  SO2  release  rate  291  Ib/hr-stack. 

D3  ANALYSIS 

Conventional  plume  dispersion  analysis  assumes  a  uniform  wind  field 
with  horizontal,  parallel  streamlines,  into  vhich  effluent  is 
emitted  fron  a  continuous  point  source.  These  assun5)tians  are  not 
valid  near  a  building.  The  wind  field  has  curved  streamlines,  a 
wake,  and  a  cavity  within  the  wake.  The  effluent  is  released  from 
a  finite  area  source  with  finite  concentration,  and  forms  a  jet -plume 
which  then  becomes  an  enlarged  sinple  plume  as  the  jet  velocities 
decay. 

The  analysis  for  this  report  will  consist  of  separate  determinations 
of  wake  properties  around  the  building  and  jet -plume  properties  in 
a  uniform  flow,  followed  by  a  synthesis  of  the  two  phenomena  and  a 
calculation  of  the  resulting  concentration  distribution. 

D3.1  Wake  and  Cavity  Properties  * 

The  wake  p’-operties  assumed  for  this  analysis  are  based  on  the 
material  in  Reference  2,  which  contains  a  summary  of  wake 
characteristics  prepared  by  this  author. 

The  near  wake  boundary  shape  is  given  by  Equation  5.67  of  Reference  2 
as  follows : 


(1) 
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r  =  radial  distance  from  the  longitudinal  axis 
w 
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X  =  distance  along  the  longitudinal  axis  from  the 
upu'ind  building  face. 

L  =  v^idth  of  upudnd  face. 

For  this  application,  L  =  260  ft  for  the  lateral  wake  boundary  at  the 
ground,  and  L  =  2  x  60  =  120  ft  for  the  vertical  wake  boundary  at  the 
building  centerline.  The  contours  given  by  Equation  1  are  smoothed 
to  meet  the  edges  of  the  upwind  building  faces,  as  shown  in  Figure  1. 

The  cavity  boundary  is  proportional  according  to  Figure  5.18  of 
Reference  1,  with  maxinum  height  above  ground  equal  to  L  =  120  ft 
and  maximum  length  =  2.83L  =  340  ft,  with  appropriate  smoothing, 
again  as  shown  in  Figure  1. 

The  above  proportions  represent  experimental  data  on  suspended  flat 
plates  normal  to  the  wind  in  low  turbulence  wind  tunnels.  Their  use 
with  buildings  with  a  solid  ground  boundary  in  a  natural  wind  is  not 
entirely  justifiable,  but  they  are  a  reasonable  approximation  that 
represents  the  best  available  information. 

The  streamline  pattern  shown  in  Figure  1  was  drawn  by  eye,  using 
the  assumption  that  the  building  disturbance  decays  entirely  at  a 
height  of  2.5  x  ridge  height  or  about  170  ft.  Note  that  the 
streamlines  show  the  direction  in  which  contaminants  are  transported, 
and  that  the  cavity  boundary  is  a  streamline  which  separates  the 
recirculating  flow  from  the  flow  which  moves  downwind  continuously. 

Plume  Properties 

The  properties  of  real  jets  emitted  transversely  into  an  air  stream 
are  summarized  in  Reference  3.  Pluime  rise  is  given  by  Equation  (lb) 
of  Reference  3,  which  reduces  to  the  following  equation  when  an 
effluent  density  p  =  .0497,  corresponding  to  air  at  340  F,  is  assumed: 


(2) 


where : 

z  =  vertical  coordinate  of  centerline,  measured  fron 
center  of  emission  opening. 

X  =  longitudinal  (downwind)  distance  frcm  center  of 
emission  opening 

u  =  wind  speed 
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Vq  =  emission  velocity  =  90  ft/sec 
Rq  =  stack  radius  =  5.11  ft 

The  stack  radius  is  assumed  eqijal  to  the  radius  of  a  round  stack 
that  has  the  same  area  as  the  rectangular  stack,  or  Vl2  x  6.83/n. 

Figure  2  shows  the  plume  centerlines  for  various  wind  speeds 
according  to  Equation  (2) .  These  centerlines  differ  by  small  amounts 
from  the  Briggs  centerlines,  but  are  considered  to  be  more  accurate 
in  this  region  since  they  follow  experimental  data  for  this  region 
only. 

The  real  plume  is  assumed  to  disperse  around  the  centerline  in 
accordance  with  the  plume  boundary  properties  given  in  Figure  10 
of  Reference  3. 

The  plume  centerlines,  and  plume,  wake,  and  cavity  boundaries  are 
shown  in  Figures  3  thru  7  for  wdnd  speeds  ranging  from  5  to  60  nph. 

In  drawing  these  figures,  the  effect  of  streamline  curvature,  as 
shown  in  Figure  1,  was  added  to  the  plume  centerlines  of  Figure  2. 
Also  shown  in  Figures  3  thru  7  are  the  locations  of  the  lower  plume 
boundary  for  a  stack  which  has  been  extended  25  ft. 

For  the  existing  stack  height  (85  ft)  the  lower  plume  boundary  lies 
above  the  cavity  boundary  for  wind  speeds  up  to  about  20  mph,  but 
intersects  the  cavity  boundary  at  hi^er  speeds.  Therefore,  the 
cavity  will  not  be  contaminated  by  stack  effluents  for  wind  speeds 
lower  than  20  irph.  A  25  ft  stack  extension  carries  the  plume  above 
the  cavity  for  wind  speeds  as  high  as  60  nph;  therefore,  the  cavity 
will  be  protected  at  all  normally  expected  wind  speeds,  with  a 
25  ft  stack  extension. 

For  distances  beyond  the  end  of  the  cavity  (300  ft  or  92  m) ,  the 
lower  plume  boundary  descends  to  the  top  of  t^^e  wake  boundary  viien 
the  wind  speed  reaches  about  10  nph.  At  higher  speeds,  effluent 
material  in  the  lower  part  of  the  plume  is  diffused  downward  rapidly 
due  to  the  strong  wake  turbulence.  Since  wake  turbulence  decays 
with  distance  downwind,  this  enhanced  diffusion  diminishes  with 
distance  downwind;  but  the  effluent  material,  which  has  been  brought 
to  the  vicinity  of  the  ground  in  and  near  the  end  of  the  cavity, 
tends  to  remain  at  low  elevations  as  it  moves  downwind.  This  has 
the  effect  of  lowering  the  elevation  at  which  the  maximum  plume 
concentration  occurs  at  any  given  station,  or  effectively  decreasing 
the  plume  centerline  height. 

In  the  following  sections,  cavity  concentrations  will  be  calculated 
first,  followed  by  the  calculation  of  plume  concentrations  in  the 
wake  downwind  of  the  cavity. 


D-4 


D3.3 


Cavity  Concentrations 


Referaice  4  presents  a  method  for  calculating  the  fraction  of  plume 
material  vMch  enters  the  cavity  surrounding  a  building.  The  basic 
forpila  for  concentrations  in  the  cavity  is: 

X  (x,y,z)  =  ^  K  (x,y,z)  (3) 

where: 

X  (x,y,z)  =  effluent  concentration  at  location  x,  y,  z 
Q  =  effluent  emission  rate 
A  =  area  of  building  normal  to  the  wind 
u  =  wind  speed 

K  (x,y,z)  =  non-dimensional  concentration  coefficient 
at  location  x,  y,  z 

F  =  fraction  of  Q  vdiich  enters  the  cavity 

The  effluent  emission  rate  Q  is  4  times  the  rate  per  stack  or 
4  X  291  =  1164  Ib/hr  =  147  x  10^  yg/sec.  Each  stack  is  assumed  to 
behave  identically  with  respect  to  penetration  of  the  wake  and 
cavity.  Therefore,  only  one  computation  for  the  total  effluent  is 
required. 

Building  area  A  =  60  x  260  =  15,600  ft^  =  1440  m^. 

Concentration  coefficient  K  is  assumed  as  2.4  for  the  region  along 
the  ground  downwind  of  the  building  within  the  cavity  (see  Reference  2) . 

The  factor  F  is  given  in  Reference  4  as: 

F  =  (1  -  H/x  tan  B)  (4) 

where  H,  x  and  B  are  defined  in  Figure  8.  The  values  of  F  for 
wind  speeds  of  20,  40,  and  60  nph  vere  found  to  be  0,  0.11,  and 
0.17,  respectively. 

Introducing  the  above  quantities  into  Equation  3  results  in  cavity 
concentrations  of  0,  1510,  and  1540  yg/m^  for  wind  speeds  of 
20,  40,  and  60  nqjh  respectively. 

D3.4  Wake  Concentrations 

Beyond  the  cavity,  the  turbulence  field  is  spatially  variable  and 
no  exact  analysis  is  possible.  I  have  assumed  that  the  concentration 
distribution  in  the  vertical  at  Station  4  in  Figure  8  is  gaussian  with 
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a  value  of  ;ero  at  the  top  boundary  of  the  plume  and  a  value  equal 
to  the  cavity  concentration  at  the  ground.  The  additional  requirement 
that  the  vertical  integration  of  concentration  over  the  total  height 
of  the  plume  must  yield  the  same  value  as  the  integral  over  the 
undisturbed  plume  provides  the  remaining  condition  that  enables  one 
to  locate  the  elevation  of  the  maximum  concentration,  designated  Ha 
in  Fi^re  8.  Values  of  Ha  were  found  to  be  158  ft,  80  ft,  and  64  ft 
for  vsind  speeds  of  20,  40,  and  60  mph,  respectively. 

Ha  may  be  considered  to  be  the  elevation  of  the  centerline  of  a  plume 
from  a  fictitious  vertical  point  source  located  upwind  of  the 
building.  The  plume  properties  at  Station  4  are  determined  by  the 
effective  values  of  Oy  and  at  that  station.  The  value  of  may 
be  approximated  as  one -fifth  of  the  wake  width  at  Station  4,  from 
Figure  1.  The  value  of  is  obtained  autcmatically  in  the  calculation 
of  Ha. 

Downwind  of  Station  4,  the  plume  is  assumed  to  develop  in  a  conventional 
manner,  with  the  maximum  ground  level  concentration  given  by: 


^8max  = 


(- 


Ha^ 

2a,  2 


where: 

Oj  =  024  +  Aa^ 

Oy  =  -f  AOy,  and 

A02  and  Ao,,  are  the  plume  standard  deviations  as  given  in  Reference  5, 
Figures  3-z  and  3-3  for  distances  measured  from  Station  4.  Only 
neutral  stability  (D)  is  applicable  because  of  the  high  wind  speeds. 

Graphs  of  Xgniax  for  wind  speeds  of  20,  40,  ai)d  60  nph  are  presented 
in  Figure  9.  The  solid  lines  represent  the  existing  85  ft  stack.  The 
dashed  lines  represent  an  85  +  25  =  110  ft  stack.  The  double  dot-dash 
curves  are  replots  of  Exhibit  A- 3  of  Reference  1,  and  represent  the 
85  ft  stack  plume  with  nr  wake  effect.  In  transferring  the  data 
points  frm  Exhibit  A- 3  to  Figure  9,  the  concentrations  were  dixl-ded 
by  0.56  to  represent  calculations  according  to  the  Turner  Workbook 
values  of  Cy  and  O2  without  the  fifth-power  variation  with  sanpling 
time. 

The  averaging  time  for  Figure  9  is  stated  to  be  1  hr  although  the 
calculations  used  the  Turner  values  of  Oy  and  o_  directly.  The  power 
law  variation  represents  an  effect  of  wind  meander  which  is  important 
for  single  point  source  but  is  not  important  for  wakes.  Therefore, 
Figure  9  is  believed  to  be  valid  for  all  averaging  periods  from 
10  minutes  to  several  hours. 
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Figure  10  is  a  cross-plot  of  the  data  in  Figure  9  at  the  site 
boundary  using  the  few  available  data  points;  curves  of  the  variation 
of  concentration  with  wind  speed  were  roughed  in.  These  curves  show 
the  familiar  pattern  of  an  increase  of  craicentration  with  wind  speed 
to  a  maxirrtJtm,  followed  by  a  slower  decrease  at  higher  speeds. 

DISCUSSION 

The  curves  shown  in  Figure  9  appear  to  be  qualitatively  reasonable 
in  several  respects: 

a.  At  large  distances,  the  curves  developed  through  the  present 
analysis  approach  the  curves  developed  in  Reference  1.  This 

is  more  evident  at  the  higher  wind  speeds  because  the  difference 
between  the  Briggs  plume  height  and  the  value  of  Ha  derived  in 
Section  3.4  is  less  at  the  higher  speeds. 

b.  In  the  cavity,  concentrations  are  higher  at  high  wind  speeds  and 
effectively  zero  at  low  wind  speeds.  This  occurs  because  the 
plume  riaes  higher  over  the  cavity  at  low  wind  speeds.  At  the 
high  wind  speeds,  cavity  concentrations  are  about  the  same  for 
40  and  60  mph,  despite  the  50  percent  greater  dilution  at 

60  nph.  This  occurs  because  more  of  the  plume  is  captured  in  the 
cavity  at  60  mph,  thereby  offsetting  the  increased  dilution. 

c.  The  variation  of  concentration  with  distance  downwind  follows 
the  classic  elevated  plume  pattern  of  increase  to  a  maximum  and 
subsequent  decrease.  This  maximum  is  clearly  evident  where  the 
cavity  concentration  is  zero,  and  is  just  perceptible  near  the 
end  of  the  cavity  at  a  wind  speed  of  40  nph.  No  peak  occurs  at 
60  nph. 

Quantitatively,  the  cavity  concentrations  are  sensitive  to  the 
magnitudes  of  F  and  K  in  Equation  3.  ^fcre  accurate  results  than 
those  presented  herein  can  be  obtained  only  through  wind  tunnel  tests. 
The  rate  of  decrease  of  concentration  with  distance  is  dependent  ipon 
the  assumed  vertical  and  transverse  concentration  distribution. 

Again,  no  better  information  is  available.  The  concentrations  at 
large  distances  are  not  relevant  to  the  present  discussion. 

Wake  and  cavity  concentrations  are  of  particular  interest  at  two 
distances:  within  the  cavity  and  beyond  the  site  boundary. 

Within  the  cavity,  eirployees  will  be  subject  to  concentrations  of 
about  double  the  SO2  odor  threshold  (0.3  ppm)  at  wind  speeds  in 
the  neighborhood  or  40  nph  and  above.  This  is  not  considered  a 
health  hazard  for  industrial  enployees  since  the  allowable  concentration 
for  prolonged  industrial  exposure,  according  to  the  American  Conference 
of  Government  Industrial  Hygienists  is  5  ppm. 
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In  the  region  beyond  the  site  boundary,  where  ambient  air  quality 
standards  apply,  the  concentration  decreases  from  a  maximum  at  the 
site  boundary  to  the  values  predicted  in  Reference  1  at  much  larger 
distances.  The  site  boundary  concentration  varies  ^^dth  wind  speed, 
being  zero  at  low  speeds,  reaching  a  maximum  at  some  intermediate 
speed,  and  then  decreasing  with  higher  speeds  (see  Figure  10) .  Tiie 
following  table  summarizes  the  concentration  variation  at  the  site 
boundary  for  two  stack  heights. 


Stack  height  (ft) 

85 

110 

Maximum  speed  for  zero  concentration  (n?)h) 

Maximum  concentration; 

10 

20 

Magnitude  (yg/m^) 

860 

480 

Speed  (mph) 

25 

32 

Concentration  at  50  n^h  (yg/m^) 

620 

400 

To  place  these  concentration  values  in  context,  note  that  the  Federal 
secondary  standard  for  a  3  hr  averaging  period  is  1300  yg/m^.  Thus, 
the  safety  factor  for  maximun  concentrations  is  1300/860  =1,5  for 
the  85  ft  stack  and  1300/480  =2.7  for  the  110  ft  stack. 

It  is  believed  that  a  factor  of  1.5  is  inadequate  to  provide  a 
reserve  against  the  uncertainties  of  the  analysis,  whereas  the 
factor  of  2.7  is  probably  adequate. 

The  use  of  the  taller  stack  is  preferable  also  because  concentrations 
do  not  begin  to  appear  at  the  ground  until  the  wind  speed  increases 
to  20  nph,  vhereas  the  shorter  stack  initiates  concentrations  at 
10  mph.  Thus  the  higher  concentrations  will  be  more  frequent  with 
the  lower  stack.  *  ^ 

CONCLUSIONS 

An  analysis  of  building  wake  interference  with  plumes  from  the  Lake 
City  power  plant  stacks  indicates  that  significantly  high 
concentrations,  attributable  to  wake  interference,  will  occur  at 
ground  level  near  the  plant,  wiiere  no  concentrations  were  predicted 
in  Reference  1. 

The  highest  predicted  concentration  at  or  beyond  tJie  site  boundary, 
with  the  85  ft  stack,  is  860  yg/m^.  The  corresponding  concentration 
with  the  110  ft  stack  is  480  yg/m^.  The  Federal  secondary  3  hr 
standard  is  1300  yg/m^.  The  safety  factor  of  1.5  for  the  85  ft  stack 
seems  to  be  an  inadequate  reserve  against  uncertainties  in  the 
analysis,  but  the  safety  factor  of  2.7  for  the  110  ft  stack  appears 
adequate . 


The,  frequency  of  occurrence  of  high  concentrations  at  the  site 
boundary  will  be  much  less  vdth  the  110  ft  stack  because  such 
concentrations  begin  to  appear  at  vand  speeds  of  20  nph,  compared 
to  10  nph  for  the  85  ft  stack. 

The  85  ft  stack  will  produce  cavity  concentrations  which  are  twice 
as  high  as  the  SO2  odor  threshold  at  wind  speeds  of  40  nph  and  above. 
The  110  ft  stack  will  eliminate  all  cavity  concentrations  tp  to  wind 
speeds  of  60  nph. 

RECChWENDATIONS 

It  is  recommended  that  the  stack  height  be  increased  to  a  ndnuium 
of  110  ft.  This  provides  a  reserve  safety  factor  of  2.7  against 
the  Federal  3  hr  secondary  ambient  air  quality  standard. 

If  it  is  not  feasible  to  increase  the  stack  height,  a  wind  tunnel 
test  is  recotimended  to  confirm  the  calculated  reserve  safety  factor 
of  1.5  for  the  85  ft  stack. 
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PENNSYLVANIA  ELECTRIC  COMPANY 
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300  U 


DISTANCE  FROM  STACK  CENTERLINE  (FT.) 


PLUME  CENTER  LINES 
EMISSION  VELOCITY  »  M  FPS 
EMISSION  TEMPERATURE  «  340F 
EFFECTIVE  STACK  RADIUS  «  S.11  FT. 
FIGURE  D-2 
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DISTANCE  FROM  STACK  4  (FT.) 


PLUME  AND  WAKE  BOUNDARIES 
WIND  SPEED  Si  10  MPH 
FIGURE  D-4 
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DISTANCE  FROM  STACK  4  (FT.) 


PLUME  AND  WAKE  BOUNDARIES 
WIND  SPEED  s  60  MPH 
FIGURE  D-7 
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CONCENTRATION 


DIAGRAM  FOR  CAVITY  AND 
WAKE  CONCENTRATION  CALCULATIONS 
WIND  SPEED  =  40  MPH 
FIGURE  D-8 


CONCENTRATION  AT  SITE  BOUNDARY 


PENNSYLVANIA  ELECTRIC  COMPANY 
LAKE  CITY  PLANT 


EXISTING  STACKS 
h  =  85  FT. 


25  FT.  STACK  EXTENSION 
h  =  85  +25  =  110  FT. 


VARIATION  OF  CONCENTRATION 
AT  SITE  BOUNDARY  WITH  WIND  SPEED 
FIGURE  D-10 
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APPENDIX  E 


El  COOLING  TOWER  IMPACT  AT  LAKE  CITY 

El.l  Introduction 

The  cooling  towers  at  Lake  City  represent  a  very  small  input  of 
heat  and  water  vapor  into  the  atmosphere  in  comparison  with  most 
modem  cooling  tower  installations.  The  unit  is  only  100  megawatts 
as  conpared  to  2000  megawatts  coimtonly  being  generated  on  one  site 
using  evaporative  cooling  towers.  A  volume  of  80,000  gallons  per 
minute  will  circiHate  throu^  the  towers  with  a  maximum  evaporation 
of  1400  gallons  per  minute.  The  tower  will  have  five  cells. 

Using  weather  data  from  Qeveland  and  Buffalo,  an  analysis  was 
made  of  the  possible  inpact  of  these  cooling  towers  upon  the 
environment.  The  potential  for  fog  production  downvdnd,  effects 
upon  local  weather  including  lake  storms  in  fall  and  winter,  and 
icing  in  winter  were  investigated. 

El. 2  Energy  Released 

For  a  tower  of  this  size,  effects  upon  weather  phenomenon  such  as 
showers,  thunderstorms,  or  lake  storms  are  negligible.  The  energy 
release  in  a  typical  thunderstorm  due  to  water  condensation  is  5  x 
loll  watts.  A  Great  Lakes  snow  squall  releases  energy  from  latent 
heat  of  condensation  at  the  rate  of  10l3  watts.  The  Lake  City 
Station  will  release  less  than  10°  watts.  Thus  the  energy  release 
of  the  cooling  towers  is  something  less  than  one  one  thousandths 
(10 '3)  of  that  in  a  thunderstorm  and  one  one  hundred  thousandths 
(10 "5)  of  that  in  a  lake  storm.  The  moisture  flux  over  the  lake 
shore  during  a  lake  storm  is  of  the  order  of  5.28  x  lOlO  gms/sec 
as  compared  to  evaporation  of  85,000  gms/sec  at  the  plant. 

El. 3  Plume  Rise 

Induced  draft  cooling  towers  of  the  type  being  used  have  been  known 
to  produce  fogging  or  icing  downwind.  To  determine  quantitatively 
what  the  magnitude  of  these  problems  might  be  in  this  case,  one  must 
calculate  the  effective  source  height  of  the  water  vapor.  The  towers 
are  60  feet  above  grade.  The  five  cells  of  the  tower  are  all 
together  in  one  unit  and  will,  to  some  extent,  tend  to  help  each  other 
in  preserving  buoyancy  from  individioal  cells  by  preventing  dry  air 
entrainment.  To  lie  conservative,  we  have  calculated  the  pi  time  rise 
using  a  single  cell.  The  actual  plume  rise  will  often  be  greater 
due  to  confining  of  plumes  from  several  cells.  The  Briggs  equations 
as  modified  by  Hanna  (E-l»  E-2)  have  been  used  to  calculate  pltme 
rise  for  a  single  cell.  Table  E-1  is  presented  as  verification  of 
the  technique  of  computing  pltme  rise.  It  can  be  seen  that  the 
calculations  give  reasonable  values  of  height.  This  table  is 
derived  from  data  taken  in  1972  at  the  Banning  Road  Station  in 
Anacostia,  Maryland,  vhere  an  installation  of  8  cells  all  larger 
than  those  proposed  at  Lake  City  were  in  operation.  During  these 
observations  no  fogging  or  icing  occurred  at  the  ground. 
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OBSERVATION  OF  COOLING  TOWER  VAPOR  PLUME 
PEPCO  BENNING  ROAD  STATION  -  8  CELL  MEOIANICAL  DRAFT  TOWER 
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Strong  elevated  inversion 


Table  E-2  gives  plume  hei^t  values  for  the  cells  at  Lake  City 
for  two  stable  cases  and  for  three  wind  speeds.  For  unstable 
conditions  plune  rise  will  be  much  greater. 

TABUE  E-2 

OOMPinED  PLUME  RISE  FOR  LAKE  CITY  COOLING  TOWERS 
Using  Briggs -Hanna  Equation  (Meters ) 

Stable  Cases 


Wind/Lapse  Rate 

Isothermal 

+2  F/1000  ft 

calm 

367 

273 

1  m/sec 

224 

178 

3  m/sec 

156 

123 

From  Tables  E-1  and  E-2  it  is  clear  that  the  plxme  always  will  go 
100  meters  or  more  in  height  and  under  most  potential  fogging 
conditions  much  higher.  Fog  is  only  likely  from  the  towers  with 
li^t  winds  and  stable  air .  At  these  times ,  as  is  seen  in  Table 
E-2,  -^e  plme  rise  is  several  hmdred  meters.  With  strong  winds, 
the  dispersion  is  so  rapid  that  downwind  concentrations  qmckly 
diminish  to  negligible  values.  When  natural  fog  is  present,  the 
lack  of  dry  air  entrainment  permits  latent  heat  release  to  increase 
buoyancy  and  the  plune  will  rise  more  rapidly  than  indicated  in 
Table  E-2  and  will  not  increase  fog  density  at  ^e  ground. 

From  Hilsmeier  and  Gifford’s  CE*3)  tables  we  would  ejqpect  the  XU/Q 
val^s  for  a  100  meter  release  height  to  range  between  10-5  and 
10*6  at  a  distance  of  200  meters  and  then  only  in  unstable  cases. 

In  these  unstable  cases ,  the  wind  will  be  moderate  and  the  effective 
source  hei^t  will  ^  more  like  500  meters  due  to  the  pltine  rise 
under  unstable  conditions.  The  actual  ground  concentration  will  be 
much  less  than  these  XU/Q  values  will  indicate.  But  even  assuming 
a  100  meter  release,  this  results  in  very  low  water  vapor 
concentrations  downwind.  The  evaporation  rate  from  all  five  cells 
is  a  maximum  of  85,000  grams  of  water  per  second.  With  a  5  meter 
per  second  wind  (average  for  unstable  conditions) ,  this  means  that 
at  200  meters  downwind,  the  concentration  of  water  vapor  from  the 
tower  under  unstable  conditions  will  be  between  .17  and  .017  grams 
per  cubic  meter.  When  the  air  is  unstable,  the  surface  humidities 
will  result  in  saturation  deficits  of  several  grams  or  more  per 
cubic  meter  and  the  consequence  of  the  tower  will  be  to  raise  the 
relative  humidity,  by  at  most,  a  few  percent  200  meters  downwind. 
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Under  stable  conditions,  when  winds  are  light  and  humidity  at  the 
surface  is  high,  XU/Q  values  at  distances  between  the  towers  and 
2000  meters  will  be  less  than  10*  ,  At  one  meter  per  second  wind 
speed,  this  gives  concentrations  of  water  vapor  downwind  of  .0085 
grams  per  cubic  meter  against  a  natural  background  of  a  minimum  of 
5  grams  in  winter  and  up  to  25  grams  in  sumner. 

El. 4  Fogging  and  Icing 

To  assess  the  meaning  of  this  in  terms  of  frequency  of  a  plimie 
persisting  downwind  or  reaching  the  ground  to  form  fog,  one  can 
tabulate  '^e  frequency  with  which  the  atmosphere  is  in  the  range 
of  wind  speed,  stability,  and  saturation  deficit  vdien  a  problan 
might  exist.  From  data  taken  at  Buffalo,  New  York,  vdiich  is  judged 
to  be  representative  of  wind  and  humidity  conditions  at  Lake  City, 
one  obtains  the  nimber  of  hours  when  the  saturation  deficit 
(saturation  minus  actual  water  content)  is  within  certain  limits. 

Table  E-3  includes  the  average  nuniber  of  hours  over  a  10-year 
period,  by  months,  when  the  saturation  deficit  was  between  .5  and  .1 
grams  per  cubic  meter.  It  is  seen  that  even  if  we  assume  the  worst 
diffusion  condition  at  200  meters  downwind  as  indicated  above  which 
would  give  (.17  grams  per  ctbic  meter)  we  have  only  7.1  hours  per 
year  of  plume  beyond  600  feet.  Under  stable  conditions,  the 
plume  would  on  the  average,  never  reach  200  meters  downwind. 

Only  under  an  occasional  extreme  condition  with  very  higji 
humidity,  very  stable  air,  and  low  winds  would  the  plume  extend 
beyond  200  meters  and  then  at  elevations  of  more  than  200  meters 
above  the  ground. 

Since  the  plume  wall  be  elevated,  icing  downwdnd  is  not  a 
problem  except  in  the  first  200  feet  from  the  towers.  In 
moderate  winds  the  plume  may  be  sucked  down  into  the  wake 
cavity  behind  the  tower  and  tenporarily  reach  the  ground  before 
again  ascending  due  to  its  buoyancy.  Also,  within  two  hundred 
feet,  the  few'  large  drift  drops  which  escape  the  drift  eliminators 
will  fall  to  th»  ground  and  under  below  freezing  conditions  will 
freeze  on  striking  structures  or  the  ground.  This  icing  will  not 
extend  to  the  plant  bomdaries  and  will  be  li^t  due  to  the  small 
amount  of  drift. 

El .  5  Simmary 

In  summary,  the  evaporative  cooling  towers  at  Lake  City  will  have 
no  detectable  irpact  beyond  the  plant  boundary  either  in  producing 
fog,  ice,  or  in  affecting  rain  or  snowfall.  Observable  effects 
will  all  be  within  200  meters  of  the  towers  and  confined  to 
occasional  fogging  and  a  small  amount  of  icing  in  winter. 
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